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FIELD OF THE INVENTION This invention provides
polynucleotides encoding TAT fusion proteins, and
methods for producing proteins of interest in
microorganisms. In particular, the present invention
relates to polynucleotides, vectors, polypeptides and
methods for expressing organophosphate-degrading
enzymes e.g. organophosphorus hydrolase (OPH) in a
host cell, such as a Streptomyces species host cell.
BACKGROUND In prokaryotes two pathways for protein
translocation across the cytoplasmic membrane have
been recognized. In most bacteria the general
secretory (Sec) pathway is the bestcharacterized route
for protein export. Proteins exported by the Sec
pathway are translocated across the membrane in an
unfolded state through a membrane-embedded translocon
to which they are targeted by cleavable N-terminal
signal peptides. The second general export pathway is
the twin-arginine translocation (Tat) pathway. Unlike
the Sec system, the Tat system is involved in the
transport of pre-folded protein substrates. Proteins
are targeted to the Tat pathway by possession of
N-terminal signal peptides that include a conserved
twin-arginine motif in the N-region of Tat signal
peptide. Because of its ability to secrete pre-folded
protein substrates, the Tat pathway represents a
significant mechanism for producing secreted proteins,
and it can be exploited for large-scale production of
proteins used to detoxify organophosphate compounds
that are used in a variety of agricultural pesticides
and as chemical warfare agents such as sarin, soman
and VX [O-ethyl-S-(2-diisopropylaminoethyl)
methylphosphonothioate].SUMMARY OF THE INVENTION The
present teachings are based, at least in part, on the
discovery that certain proteins can be produced using
the Tat pathway in bacterial host cells. Accordingly,
the present invention provides polynucleotides
encoding TAT fusion proteins, and methods for
producing proteins of interest in a host cell. In
particular, the present invention relates to
polynucleotides, vectors, polypeptides and methods for
expressing organophosphate-degrading enzymes e.g.
organophosphorus hydrolase (OPH) in a host cell, such
as a Streptomyces species host cell. In one
embodiment, the invention provides an isolated
polynucleotide comprising a first nucleic acid
sequence encoding a TAT signal peptide operably linked
to a second nucleic acid sequence encoding a
phosphoric triester hydrolase classified as a EC 3.1.8
protein. In another embodiment, the isolated
polynucleotide of the invention comprises a first
nucleic acid sequence encoding a TAT signal peptide
having an amino acid sequence chosen from SEQ ID NOS:
1-5, operably linked to second nucleic acid sequence
encoding a phosphoric triester hydrolase classified as
a EC 3.1.8 protein. In another embodiment, the
isolated polynucleotide of the invention comprises a
first nucleic acid sequence encoding a TAT signal
peptide operably linked to a second nucleic acid
sequence encoding an organophosphorus hydrolase (OPH).
In another embodiment, the organophosphate hydrolase
is an OPH of SEQ ID NO: 18 or a variant thereof. In
another embodiment, the invention provides an isolated
polynucleotide comprising a first nucleic acid
sequence encoding a TAT signal peptide operably linked
to a second nucleic acid sequence encoding a
phosphoric triester hydrolase classified as a EC 3.1
.8 protein, wherein the second nucleic acid of the
isolated polynucleotide is codon optimized for
expressing the phosphoric triester hydrolase in a
Streptomyces sp. host cell. In yet another embodiment,
the invention provides an isolated polynucleotide
comprising a first nucleic acid sequence encoding a
TAT signal peptide operably linked to a second nucleic
acid sequence encoding a phosphoric triester hydrolase
classified as a EC 3.1.8, wherein the isolated
polynucleotide is further operably linked to the A4
promoter of SEQ ID NO:23. In another embodiment, the
invention provides an expression vector that comprises
an isolated polynucleotide comprising a first nucleic
acid sequence encoding a TAT signal peptide operably
linked to a second nucleic acid sequence encoding a
phosphoric triester hydrolase classified as a EC 3.1.8
protein. In some embodiments, the expression vector
comprises a first nucleic acid sequence encoding a TAT
signal peptide of any one of SEQ ID NOS: 1-5 and a
second nucleic acid sequence encoding a phosphoric
triester hydrolase classified as a EC 3.1 .8 protein.
In some embodiments, the expression vector comprises
an isolated polynucleotide comprising a first nucleic
acid sequence encoding a TAT signal peptide operably
linked to a second nucleic acid sequence encoding an
organophosphorus hydrolase. In someembodiments, the
organophosphorus hydrolase is an OPH of SEQ ID NO: 18
or a variant thereof. In some embodiments, the
isolated polynucleotide comprising a first nucleic
acid sequence encoding a TAT signal peptide that is
operably linked to a second nucleic acid sequence
encoding a phosphoric triester hydrolase is further
operably linked to the A4 promoter of SEQ ID NO:23. In
other embodiments, the nucleic acid sequence encoding
the 



phosphoric triester hydrolase is codon optimized for
expression in a Streptomyces sp. host cell. In some
embodiments, the Streptomyces sp. host cell is a
Streptomyces lividans host cell. In another
embodiment, the invention provides an isolated host
cell that comprises an expression vector comprising an
isolated polynucleotide comprising a first nucleic
acid sequence encoding a TAT signal peptide operably
linked to a second nucleic acid sequence encoding a
phosphoric triester hydrolase classified as a EC 3.1
.8 protein. In some embodiments, the host cell
comprises an expression vector that comprises a first
nucleic acid sequence encoding a TAT signal peptide of
any one of SEQ ID NOS: 1-5 and a second nucleic acid
sequence encoding a phosphoric triester hydrolase. In
another embodiment, the host cell comprises an
expression vector comprising an isolated
polynucleotide comprising a first nucleic acid
sequence encoding a TAT signal peptide operably linked
to a second nucleic acid sequence encoding an
organophosphorus hydrolase. In some embodiments, the
organophosphate hydrolase is an OPH of SEQ ID NO: 18
or a variant thereof. In another embodiment, the
expression vector comprised in the host cell comprises
an isolated polynucleotide comprising a first nucleic
acid sequence encoding a TAT signal peptide that is
operably linked to a second nucleic acid sequence
encoding a phosphoric triester hydrolase is further
operably linked to the A4 promoter of SEQ ID NO:23. In
some embodiments, the nucleic acid sequence encoding
the phosphoric triester hydrolase is codon optimized
for expression in a Streptomyces sp. host cell. In
some embodiments, the host cell of the invention is a
Streptomyces sp. host cell e.g. a Streptomyces
lividans host cell. In another embodiment, the
invention provides an isolated fusion polypeptide
comprising a TAT2 or a TAT3 signal peptide linked to
the organophosphorus hydrolase of SEQ ID NO:18. In
another embodiment, the TAT signal peptide comprised
in the isolated fusion polypeptide is chosen from SEQ
ID NO:1 or 5. In another embodiment, the invention
provides for a method for producing an organophosphate
degrading enzyme comprising: expressing an isolated
polynucleotide comprising a first nucleic acid
sequence encoding a TAT signal peptide operably linked
to a second nucleic acid sequence encoding a
phosphoric triester hydrolase classified as a EC 3.1
.8 protein; and producing said organophosphate
degrading enzyme. In one embodiment, the
organophosphate degrading enzyme produced by the
method of the invention anorganophosphorus hydrolase.
In some embodiments, the organophosphorus hydrolase is
an OPH of SEQ ID NO: 18 or a variant thereof. In
another embodiment, the method of the invention
further comprises recovering the enzyme produced by
the host cell. In another embodiment, the host cell of
the method of the invention is a Streptomyces sp. host
cell. BRIEF DESCRIPTION OF THE DRAWINGS The skilled
artisan will understand that the drawings are for
illustration purposes only. The drawings are not
intended to limit the scope of the present teachings
in any way. Figure 1 shows a pKB105 vector containing
an the Apergillus niger A4 promoter, a truncated
signal sequence of S. lividans cellulase (CeIA), a
polynucleotide encoding a cellulase 11AG8 gene from an
Actinomyces species, and a cellulase 11AG3 terminator
sequence. Figure 2 shows a pKB229 vector derived form
the pKB105 vector of Figure 1 in which the CeIA signal
peptide is replaced with a TAT1 signal sequence and
the cellulase gene is replaced with the codon
optimized OPH gene. Figure 3 shows a pKB231 vector
derived form the pKB105 vector of Figure 1 in which
the CeIA signal peptide is replaced with a TAT2 signal
sequence and the cellulase gene is replaced with the
codon optimized OPH gene. Figure 4 shows a pKB233
vector derived form the pKB105 vector of Figure 1 in
which the CeIA signal peptide is replaced with a TAT3
signal sequence and the cellulase gene is replaced
with the codon optimized OPH gene. Figure 5 shows a
pKB234 vector that was derived from the pKB233 vector
by removing the E. coli DNA sequences between the Sphl
and EcoRI restriction sites. Figure 6 shows SDS-PAGE
analysis of OPH produced in Streptomyces and expressed
in the host cells fused to TAT1 , TAT2 and TAT3 signal
peptides. Figure 7 shows the effect of addition of
Zn2+ and Co2+ on the production and storage stability
of OPH expressed in Streptomyces as a TAT3 fusion
protein. Figure 8 shows the identification by tryptic
in-gel digestion and MALDI peptide mass mapping of the
expected OPH produced by the Streptomyces cells Figure
9 shows the paraoxonase activity of OPH produced by
Streptomyces host cells.DETAILED DESCRIPTION OF THE
INVENTION This invention provides polynucleotides
encoding TAT fusion proteins, and methods for
producing proteins of interest in a host cell. In
particular, the present invention relates to
polynucleotides, vectors, polypeptides and methods for
expressing organophosphorus hydrolase (OPH) in a host
cell, such as a Streptomyces species host cell. The
present teachings will now be described in detail by
way of reference only using the following definitions
and examples. All patents and publications, including
all sequences disclosed within such patents and
publications, referred to herein are expressly
incorporated by reference. Unless defined otherwise
herein, all technical and scientific terms used herein
have the 



same meaning as commonly understood by one of ordinary
skill in the art to which this invention pertains. For
example, Singleton and Sainsbury, Dictionary of
Microbiology and Molecular Biology, 2d Ed., John Wiley
and Sons, NY (1994); and Hale and Markham, The Harper
Collins Dictionary of Biology, Harper Perennial, NY
(1991) provide those of skill in the art with a
general dictionaries of many of the terms used in the
invention. Although any methods and materials similar
or equivalent to those described herein find use in
the practice of the present invention, the preferred
methods and materials are described herein.
Accordingly, the terms defined immediately below are
more fully described by reference to the Specification
as a whole. Also, as used herein, the singular "a",
"an" and "the" includes the plural reference unless
the context clearly indicates otherwise. Numeric
ranges are inclusive of the numbers defining the
range. Unless otherwise indicated, nucleic acids are
written left to right in 5' to 3' orientation; amino
acid sequences are written left to right in amino to
carboxy orientation, respectively. It is to be
understood that this invention is not limited to the
particular methodology, protocols, and reagents
described, as these may vary, depending upon the
context they are used by those of skill in the art. It
is intended that every maximum numerical limitation
given throughout this specification includes every
lower numerical limitation, as if such lower numerical
limitations were expressly written herein. Every
minimum numerical limitation given throughout this
specification will include every higher numerical
limitation, as if such higher numerical limitations
were expressly written herein. Every numerical range
given throughout this specification will include every
narrower numerical range that falls within such
broader numerical range, as if such narrower numerical
ranges were all expressly written herein.The headings
provided herein are not limitations of the various
aspects or embodiments which can be had by reference
to the specification as a whole. Accordingly, the
terms defined immediately below are more fully defined
by reference to the specification as a whole.
DEFINITIONS The term "organophosphate degrading
enzymes" herein refers to enzymes that catalyses the
hydrolysis of phosphoester bonds in organophosphates.
The terms "phosphoric triester hydrolase" or
"phosphotriester" herein refer to an enzyme classified
as EC3.1.8, which acts on organophosphorus compounds
(such as paraoxon) including esters of phosphonic and
phosphinic acids. Phosphoric triester hydrolases
include aryldialkylphosphatases (EC 3.1.8.1), also
known as OPH, and diisopropyl-fluorophosphatase (EC
3.1.8.2), also known as DFPase. The term "polypeptide"
as used herein refers to a compound made up of a
single chain of amino acid residues linked by peptide
bonds. The term "protein" as used herein may be
synonymous with the term "polypeptide" or may refer,
in addition, to a complex of two or more polypeptides.
The conventional three-letter or single letter codes
for amino acid residues are used herein wherein
alanine (A); arginine ( R); asparagine (N); aspartic
acid (D); cysteine ( C); glutamic acid (E); glutamine
(Q); glycine (G); histidine (H); isoleucine (I);
leucine (L); lysine (K); methionine (M); phenylalanine
(F); proline (P); serine (S); threonine (T);
tryptophan (W); tyrosine (Y) and valine (V). The term
"fusion polypeptide" or "Tat fusion polypeptide" as
used herein refers to a Tat signal peptide linked
either directly, or via a linker, to a protein of
interest. A "signal peptide" as used herein refers to
an amino-terminal extension on a protein to be
secreted. Nearly all secreted proteins use an
amino-terminal protein extension which plays a crucial
role in the targeting to, and translocation of,
precursor proteins across the membrane and which is
generally proteolytically removed by a signal
peptidase during or immediately following membrane
transfer. A "Tat signal peptide" refers to an
N-terminally extended sequence which includes two
consecutive arginine residues and which functions in
the secretion of proteins in a prefolded confirmation.
A "Tat signal peptide" may be interchangeably referred
to as "Tat peptide" or "Tat polypeptide". As used
herein, a "protein of interest" or "polypeptide of
interest" refers to the protein to be expressed and
secreted by the host cell. The protein of interest may
be any protein which up until now has been considered
for expression in prokaryotes. The protein of interest
may be either homologous or heterologous to the host.
In the case of a homologous protein of interest,over
expression is expression above normal levels in said
host. In the case of a heterologous protein of
interest, any expression is over expression. As used
herein, the term "heterologous protein" refers to a
protein or polypeptide that does not naturally occur
in a host cell. Examples of heterologous proteins
include, but are not limited to, enzymes, such as
hydrolases, including esterases, proteases,
glycosylases; isomerases, such as racemases,
epimerases, tautomerases, or mutases; lyases; ligases;
transferases, such as kinases, transaminases and
phosphotransferases; or oxidoreductases, such as
oxidases and dehydrogenases. The heterologous gene may
encode therapeutically significant proteins or
peptides, such as growth factors, cytokines, ligands,
receptors and inhibitors, as well as vaccines and
antibodies. The gene may encode commercially important
industrial proteins or peptides, such as esterases,
proteases, carbohydrases such as amylases and
glucoamylases, cellulases, oxidases and lipases. The
gene of interest may be a naturally 



occurring gene, a mutated gene or a synthetic gene.
The term "homologous protein" refers to a protein or
polypeptide native or naturally occurring in a host
cell. The invention includes homologous proteins that
are variants, e.g., comprising an insertion, deletion
or interruption, as compared to the naturally
occurring homologous protein. The term "nucleic acid"
and "polynucleotide" are used interchangeably and
encompass RNA, DNA and cDNA molecules. As used herein,
the term refers to a polymeric form of nucleotides of
any length, either ribonucleotides or
deoxyribonucleotides. The term refers only to the
primary structure of the molecule and thus includes
double- and single-stranded DNA and RNA. It also
includes known types of modifications, include, but
are not limited to, labels which are known in the art,
methylation, "caps", substitution of one or more of
the naturally occurring nucleotides with an analog,
internucleotide modifications such as, for example,
those with uncharged linkages (e.g., methyl
phosphonates, phosphotriesters, phosphoamidates,
carbamates, etc.) and with charged linkages (e.g.,
phosphorothioates, phosphorodithioates, etc.), those
containing pendant moieties, such as, for example
proteins (including for e.g., nucleases, toxins,
antibodies, signal peptides, poly-L-lysine, etc.),
those with intercalators (e.g., acridine, psoralen,
etc.), those containing chelates (e.g., metals,
radioactive metals, boron, oxidative metals, etc.),
those containing alkylators, those with modified
linkages (e.g., alpha anomeric nucleic acids, etc.),
as well as unmodified forms of the polynucleotide.
Generally, nucleic acid segments provided by this
invention may be assembled from fragments of the
genome and short oligonucleotide linkers, or from a
series of oligonucleotides, or from individual
nucleotides, to provide a synthetic nucleic acid which
is capable of being expressed in a recombinant
transcriptional unit comprising regulatory elements
derived from a microbial orviral operon, or a
eukaryotic gene. Because the genetic code is
degenerate, more than one codon may be used to encode
a particular amino acid, and the present invention
encompasses all polynucleotides, which encode a
particular amino acid sequence. A polynucleotide or a
polypeptide having a certain percent (e.g., 65%, 70%,
75%, 80%, 85%, 90%, 95%, or 99%) of sequence identity
with another sequence means that, when aligned, that
percentage of bases or amino acid residues are the
same in comparing the two sequences. This alignment
and the percent homology or identity can be determined
using any suitable software program known in the art,
for example, those described in Current Protocols in
Molecular Biology (F. M. Ausubel et al. (eds) 1987,
Supplement 30, section 7.7.18). In some embodiments,
the programs include the GCG Pileup program, FASTA
(Pearson et al. (1988) Proc. Natl, Acad. Sci USA
85:2444 2448), and BLAST (BLAST Manual, Altschul et
al., Natl Cent. Biotechnol. Inf., Natl Lib. Med. (NCIB
NLM NIH), Bethesda, Md., and Altschul et al., (1997)
NAR 25:3389 3402). Other exemplary alignment programs
are ALIGN Plus (Scientific and Educational Software,
PA) preferably using default parameters, and the
TFASTA Data Searching Program available in the
Sequence Software Package Version 6.0 (Genetics
Computer Group, University of Wisconsin, Madison,
Wis.). One skilled in the art will recognize that
sequences encompassed by the invention include those
that hybridize under stringent hybridization
conditions with the polynucleotides of the invention.
A "heterologous" nucleic acid construct or sequence,
also referred to herein as a "chimeric gene," has a
portion of the sequence which is not native to the
cell in which it is expressed. Heterologous, with
respect to a control sequence refers to a control
sequence (e.g., a promoter or an enhancer) that does
not function in nature to regulate the same gene the
expression of which it is currently regulating.
Generally, heterologous nucleic acid sequences are not
endogenous to the cell or part of the genome in which
they are present, and have been added to the cell, by
infection, transfection, microinjection,
electroporation, or the like. A "heterologous" nucleic
acid construct may contain a control sequence/DNA
coding sequence combination that is the same as, or
different from a control sequence/DNA coding sequence
combination found in the native cell. The control
sequence, e.g., a transcriptional regulatory sequence
is typically operably linked to a heterologous protein
coding sequence, or, in a selectable marker chimeric
gene, to a selectable marker gene encoding a protein
conferring antibiotic resistance to transformed cells.
A typical chimeric gene or heterologous nucleic acid
construct of the present invention, includes a
transcriptional regulatory region, a signal peptide
coding sequence, a protein coding sequence, and a
terminator sequence. The transcriptional regulatory
region could be constitutive or inducible.As used
herein, the term "vector" refers to a polynucleotide
sequence designed to introduce nucleic acids into one
or more cell types. Vectors include cloning vectors,
expression vectors, shuttle vectors, plasmids,
cassettes and the like. As used herein, the term
"expression vector" refers to a vector that has the
ability to incorporate and express heterologous DNA
fragment in a foreign cell. Many prokaryotic and
eukaryotic expression vectors are commercially
available. As used herein, the terms "nucleic acid
construct" and "expression vector" are used
interchangeably to refer to nucleic acid used to
introduce sequences into a host cell or organism. The
nucleic acid may be generated in vitro by PCR or any
other suitable technique(s) known to those in the art.
The nucleic acid construct or recombinant expression
cassette can be incorporated into a plasmid,
chromosome, mitochondrial nucleic acid, plastid 



nucleic acid, virus, or nucleic acid fragment.
Typically, the recombinant expression cassette portion
of an expression vector or nucleic acid construct
includes, among other sequences, a nucleic acid
sequence to be transcribed and a promoter. In some
embodiments, expression vectors have the ability to
incorporate and express heterologous nucleic acid
fragments in a host cell. Many prokaryotic and
eukaryotic expression vectors are commercially
available. Selection of appropriate expression vectors
is within the knowledge of those having skill in the
art. As used herein, the term "plasmid" refers to a
circular double-stranded (ds) DNA construct used as a
cloning vector, and which forms an extrachromosomal
self-replicating genetic element in many bacteria and
some eukaryotes. As used herein, the term "promoter"
refers to a nucleic acid sequence that functions to
direct transcription of a gene. The promoter will
generally be appropriate to the host cell in which the
target gene is being expressed. The promoter together
with other transcriptional and translational
regulatory nucleic acid sequences (also termed
"control sequences") are necessary to express a given
gene. In general, the transcriptional and
translational regulatory sequences include, but are
not limited to, promoter sequences, ribosomal binding
sites, transcriptional start and stop sequences,
translational start and stop sequences, and enhancer
or activator sequences. A nucleic acid is "operably
linked" when it is placed into a functional
relationship with another nucleic acid sequence. For
example, nucleic acid encoding a secretory leader is
operably linked to nucleic acid encoding a polypeptide
if it is expressed as a preprotein that participates
in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it
affects the transcription of the sequence; or a
ribosome binding site is operably linked to a coding
sequence if it is positioned so as to facilitate
translation. Generally,"operably linked" means that
the nucleic acid sequences being linked are
contiguous, and, in the case of a secretory leader,
contiguous and in reading phase. However, enhancers
and promoters do not have to be contiguous. Linking is
accomplished by ligation at convenient restriction
sites. If such sites do not exist, synthetic
oligonucleotide adaptors or linkers are used in
accordance with conventional practice. A first
polypeptide "linked" to a second polypeptide generally
means that the polypeptide sequences being linked are
contiguous and form a fusion protein. As used herein,
the term "gene" refers to a polynucleotide (e.g., a
DNA segment) involved in producing a polypeptide
chain, that may or may not include regions preceding
and following the coding region, e.g. 5' untranslated
(5' UTR) or "leader" sequences and 31UTR or "trailer"
sequences, as well as intervening sequences (introns)
between individual coding segments (exons). The term
"recombinant" when used in reference to a cell,
nucleic acid, protein or vector, indicates that the
cell, nucleic acid, protein or vector, has been
modified by the introduction of a heterologous nucleic
acid or protein or the alteration of a native nucleic
acid or protein, or that the cell is derived from a
cell so modified or that a protein is expressed in a
non-native or genetically modified environment, e.g.,
in an expression vector for a prokaryotic or
eukaryotic system. Thus, for example, recombinant
cells express nucleic acids or polypeptides that are
not found within the native (non-recombinant) form of
the cell or express native genes that are otherwise
abnormally expressed, under expressed, over expressed
or not expressed at all. As used herein, the terms
"transformed", "stably transformed" and "transgenic"
used in reference to a cell means the cell has a
non-native (e.g., heterologous) nucleic acid sequence
integrated into its genome or as an episomal plasmid
that is maintained through multiple generations. As
used herein, the term "expression" refers to the
process by which a polypeptide is produced based on
the nucleic acid sequence of a gene. The process
includes both transcription and translation. As used
herein, the term "operably linked" means that the
transcriptional and translational regulatory nucleic
acid is positioned relative to the coding sequences in
such a manner that transcription is initiated.
Generally, this will mean that the promoter and
transcriptional initiation or start sequences are
positioned 5' to the coding region. The
transcriptional and translational regulatory nucleic
acid will generally be appropriate to the host cell
used to express the protein. Numerous types of
appropriate expression vectors, and suitable
regulatory sequences are known in the art for a
variety of host cells.The terms "production" and
"secretion" with reference to a desired protein e.g.
an OPH, encompasses the processes that follow
expression and includes the processing steps of:
removing the signal peptide, which is known to occur
during protein secretion, and the translocation of the
desired protein to the outside of the host cell. The
term "processing or "processed" with reference to an
OPH refers to the maturation process that a
full-length protein e.g. an OPH, undergoes to become
an active mature enzyme. The term "under
transcriptional control," as used herein, indicates
that transcription of a polynucleotide sequence,
usually a DNA sequence, depends on its being operably
linked to an element which contributes to the
initiation of, or promotes transcription. The term
"under translational control," as used herein,
indicates a regulatory process 



which occurs after mRNA has been formed. As used
herein, the term "plasmid" refers to a circular
double-stranded (ds) DNA construct used as a cloning
vector, and which forms an extrachromosomal
self-replicating genetic element in some eukaryotes or
prokaryotes, or integrates into the host chromosome.
The term "introduced" in the context of inserting a
nucleic acid sequence into a cell, means
"transfection", or "transformation" or "transduction"
and includes reference to the incorporation of a
nucleic acid sequence into a eukaryotic or prokaryotic
cell where the nucleic acid sequence may be
incorporated into the genome of the cell (for example,
chromosome, plasmid, plastid, or mitochondrial DNA),
converted into an autonomous replicon, or transiently
expressed (for example, transfected mRNA). The terms
"recovered," "isolated," and "separated," as used
herein, refer to a compound, protein, cell, nucleic
acid or amino acid that is removed from at least one
component with which it is naturally associated. As
used herein, the term "activity" or "biological
activity" refers to an activity associated with a
particular protein, such as enzymatic activity.
Biological activity refers to any activity that would
normally be attributed to that protein by one skilled
in the art. As used herein the term "specific
activity" means an enzyme unit defined as the number
of moles of substrate converted to product by an
enzyme preparation per unit time under specific
conditions. Specific activity is generally expressed
as units (U)/mg of protein. The term "derived"
encompasses the terms "originated from," "obtained,"
"obtainable from," and "isolated from." The terms
"host cell" or "host strain" mean a cell that contains
a vector and supports the replication, and/or
transcription or transcription and translation
(expression) of the expression construct. In some
embodiments, host cells or strains are prokaryotic,
e.g., bacterial cells, including, but not limited to,
Streptomyces cells.The term "variant" refers to a
region of a nucleic acid or a protein that contains
one or more different, additional or less nucleotides
or amino acids as compared to a reference nucleic acid
or protein, for example, a naturally occurring or
wild-type nucleic acid or protein. It is intended that
a variant protein retains the function of the
reference protein i.e. the variant protein is a
functionally active variant of the reference protein.
In some embodiments, the ability of the variant
protein to perform said function is equal or greater
than that of the reference protein. As used herein the
term "Streptomyces sp." includes all species within
the genus "Strptomyces" as known to those of skill in
the art, including but not limited to S. achromogenes,
S. albicans, S. albogriseolus, S. ambofaciens, S.
avermitilis, S. carbophilus, S. clavuligerus, S.
coelicolor, S. felleus, S. ferralitis, S.
filamentosus, S. griseus, S. helvaticus S. hygroscopic
us, S. lysosuperficus, S. lividans, S. noursei, S.
plicatosporus, S. rubiginosus, S. scabies, S.
somaliensis, S. thermoviolaceus, and S. violaceoruber.
The present teachings are based on the discovery that
certain proteins can be produced in bacterial host
cells using the Tat pathway. Accordingly, the present
teachings provide methods for producing a protein of
interest in a host cell. The present teachings also
provide polynucleotides encoding a protein of interest
and a Tat signal peptide sequence and fusion
polypeptides encoded by the polynucleotides. In
particular, the present invention relates to
polynucleotides, vectors, polypeptides and methods for
expressing organophosphate-degrading enzymes e.g.
organophosphorus hydrolase (OPH) in host cells, such
as a Streptomyces species host cells. In one aspect,
the present teachings provide a polynucleotide
comprising a first nucleic acid sequence and a second
nucleic acid sequence. The first nucleic acid sequence
encodes a Tat signal peptide and the second nucleic
acid sequence encodes a protein of interest. The first
nucleic acid sequence is generally operably linked to
the second nucleic acid sequence. The Tat signal
peptide encoded by the first nucleic acid can be any
Tat signal peptide now known, or later discovered,
that is involved in the secretion of a polypeptide via
the Tat pathway. Typically, the Tat signal peptide
comprises an amino acid sequence comprising a twin
arginine (i.e., an "RR") motif, wherein the RR
represents two adjacent arginine amino acids. In some
embodiments, the Tat signal peptide sequence comprises
an RR motif within the first 5, 10, 15, 20, 25, 30, 35
or 40 amino acids from the N-terminal end of the
polypeptide. In other embodiments, the Tat signal
peptide sequence comprises an RR motif that is not
within the first 5 , 10, 15, 20, 25, 30, 35 or 40
amino acids from the N-terminal end of the
polypeptide. In some embodiments, the Tat signal
peptide is a TAT2 or TAT3 signal peptide, , e.g., one
comprising the amino acid sequence of any of SEQ ID
NO: 1-4, or a TAT3 (SEQ ID NO:5)signal peptide and the
protein of interest is an esterase, for example, a
phosphotriesterase. In some embodiments, the Tat
signal peptide is a TAT2 or TAT3 signal peptide, or a
signal peptide of protein SCO2286 (SEQ ID NO:6),
SCO3790long (SEQ ID NO:7), SCO6580long (SEQ ID NO:8),
SCO1590 (SEQ ID NO:9), SCO1824 (SEQ ID NO:10),
SCO6580short (SEQ ID NO:1 1), SCO3790short (SEQ ID
NO:12), SCO736 (SEQ ID NO:13), SCO2068 (SEQ ID NO:
14), SCO3471 (SEQ ID NO: 15), or SCO7677 (SEQ ID NO:
16), and the protein of interest is OPH or a
biologically active variant or fragment thereof (see,
e.g., PCT Application No. GB/004816). In some
embodiments, the Tat signal peptide comprises an amino
acid sequence 



that is substantially identical, e.g., 80%, 85%, 90%,
95%, 97%, 98% 99% or 100% identical to the amino acid
sequence of any of SEQ ID NO: 1 to SEQ ID NO: 16
provided in Table 1. In some embodiments, the Tat
signal peptide is a TAT2 or TAT3 signal peptide. In
some embodiments, the Tat signal peptide is a TAT3
signal peptide. In some embodiments, the Tat signal
peptide is a TAT3 signal peptide of SEQ ID NO:5 and
the protein of interest is a phosphotriesterase, for
example, OPH from Flavobacterium sp. strain ATCC27551
(Mulbry et Karns J supra), Pseudomonas diminuta OPH
(Munnecke supra), or Agrobacterium radiobacter (Home
et al. supra) or a biologically active variant or
fragment thereof. The second nucleic acid sequence
encodes a protein of interest or a fragment thereof. A
protein of interest can be any protein or polypeptide,
now known, or later discovered, that can be secreted
by a host cell via the Tat pathway. Examples of such
proteins include, but are not limited to, hydrolases,
including esterases, proteases, glycosylases;
isomerases, such as racemases, epimerases,
tautomerases, or mutases; lyases; ligases;
transferases, such as kinases, transaminases and
phosphotransferases; or oxidoreductases, such as
oxidases and dehydrogenases. The protein of interest
can also be a therapeutically significant protein or
polypeptide, such as a growth factor, cytokine,
ligand, receptor or inhibitor, as well as a vaccine or
an antibody. The protein of interest may be a
commercially important industrial protein or peptide,
such as an esterase, protease, carbohydrase such as
amylase and glucoamylase, cellulase, oxidase or
lipase. The protein of interest may be a naturally
occurring protein, a mutated protein or a synthetic
polypeptide. The protein of interest can also be a
biologically active fragment of a fulllength protein.
One skilled in the art can select such fragments based
upon the intended activity or function of the protein
of interest. In addition, the protein of interest can
be a heterologous or a homologous protein. The
homologous protein can comprise an amino acid sequence
of the naturally occurring protein, or it can comprise
a sequence comprising an insertion, deletion or
interruption, as compared to the naturally occurring
homologous protein.In some embodiments, the second
nucleic acid encoding the protein of interest can, but
need not be, codon optimized for expression in a
particular host. Codon optimization is a technique
that is well-known to one of skill in the art for
efficient translation of a heterologous polypeptide in
a foreign host cell. Codon optimization can, for
example, be performed by a commercial service, e.g.,
GeneArt (Toronto, Canada), that optimizes the gene
encoding a particular protein of interest for
expression in a host cell of choice. In some
embodiments, the protein of interest is an
organophosphate-degrading enzyme. In one embodiment,
the organophosphate-degrading enzyme is a phosphoric
triester hydrolase (EC 3.1.8) i.e. an
aryldialkylphosphatase (EC 3.1 .8.1) or a
diisopropylfluorophosphatase (EC 3.1 .8.2). The
aryldialkylphosphatase is also known as
organophosphate hydrolase (OPH); paraoxonase;
A-esterase; aryltriphosphatase; organophosphate
esterase; esterase B 1; esterase E4; paraoxon
esterase; pirimiphosmethyloxon esterase; OPA
anhydrase; organophosphorus hydrolase;
phosphotriesterase; paraoxon hydrolase; OPH; or
organophosphorus acid anhydrase. The
diisopropylfluorophosphatase is also known as DFPase;
tabunase; somanase; organophosphorus acid anhydrolase;
organophosphate acid anhydrase; OPA anhydrase;
diisopropylphosphofluoridase;
dialkylfluorophosphatase; diisopropyl
phosphorofluoridate hydrolase;
isopropylphosphorofluoridase; and
diisopropylfluorophosphonate dehalogenase.
Phosphotriesterases (OPH) are members of the the
amidohydrolase superfamily (Seibert & Raushel,
Biochemistry, 44, 6383-6391 [2005]), enzymes that
catalyze the hydrolysis of a wide range of compounds
with different chemical properties (phosphoesters,
esters, amides etc.). The invention encompasses OPH
enzymes of bacterial species including Flavobacterium
sp. strain ATCC27551 (Mulbry et Karns J. Bacteriol.
171 :6740-6746 [1989]), Pseudomonas diminuta OPH
(Munnecke, DM. Appl. Environ. Microbiol. 32, 7-13
[1976]), and the very similar (90% sequence identity)
OpdA from Agrobacterium radiobacter (Home et al., FEMS
Microbiol. Lett. 222, 1-8 [2003]). In some
embodiments, the OPH has SEQ ID NO: 18, or a variant
thereof. Organophosphorus hydrolase (OPH, EC 3.1.8.1)
is a dimeric, bacterial enzyme that detoxifies many
organophosphorus neurotoxins by hydrolyzing a variety
of phosphonate bonds. Major achievements in
agriculture crop production have been obtained by
using pesticides for successful pest control. One of
the most popular types of pesticide is the
organophosphate (OP) family, which effectively
eliminates pests owing to its acute neurotoxicity. The
effectiveness of OP compounds as pesticides and
insecticides also makes them hazardous to humans and
to the environment. OPs and their family of compounds
are potent neurotoxins that share structural
similarities to chemical warfare agents such as sarin,
soman and VX [O-ethyl-S-(2- diisopropylaminoethyl)
methylphosphonothioate]. They act as cholinesterase
inhibitors and inturn disrupt neurotransmission in
both insects and humans. OPH is capable of hydrolyzing
a variety of OP neurotoxins including common
insecticides and structurally similar chemical warfare
agents such as sarin and soman (Dumas et al. J boil
Chem 261:19659-19665 [1989]). While the enzyme's
natural substrate and function remain unknown, it is
most effective at hydrolyzing the P-O bond of the
phosphotriester insecticide paraoxon, which has
catalytic rates approaching the limits of diffusion
(108-10 9 M 1s 1) . The activity of native OPH varies
between the different phosphonothioate substrates,
exhibiting a more limited efficacy against 



the P-S bond of demeton-S (/C 1 = 4 s 1) (Lai et al.,
Archives of Biochem Biophys 318:59-64 [1995]),
Kolakowski et al., Biocatal. Biotransform. 15:297-31 2
[1997]); diSioudi et al., Chem Biol Interact
119-120:21 1-223 [1999]). The chemical warfare agents
VX (O-ethyl S-diisopropyl aminomethyl
methylphosphonothioate) and VR (O-isobutyl
S-N.N-diethylaminoethyl methylphosphonothioate) belong
to this class of modestly hydrolyzed compounds (P-S
bonds) (Lai et al., 1995 supra; Kolakowski et al, 1997
supra; Rastogi et al., 1997 supra). In an attempt to
enhance the ability of OPH to degrade these
phosphonothioate nerve agents, research efforts have
focused on improving the catalytic efficiency and
substrate specificity of OPH by creating variants of
the native OPH (Lai et al., 1996 supra; diSioudi et
al., Biochemistry 38:2866-2872 [1999]). (Hill et al.,
Am. Chem. Soc. 125:8990-8991 [2003]). Thus, in some
embodiments, the protein of interest is a variant of
OPH. It is intended that the variant of OPH retains
the ability to hydrolyze organophosphates. In another
embodiment, the organophosphate-degrading enzyme is a
prolidase e.g. organophosphorus acid anhydrolase
(OPAA) e.g.the OPAA that was identified in a strain of
Alteromonas (Cheng et al., Appl. Environ. Microbiol.
59, 3138-3140 [1993]). In yet another embodiment, the
organophosphate-degrading enzyme is a HDL-associated
human paraoxonase (HPON) (Harel, M. et al., Nature
Struct. MoI. Biol. 11:412-419 [2004]). In some
embodiments, the protein of interest is a hydrolase;
an oxido reductase, e.g., an oxidase; a transferase; a
lyase; an isomerase; a ligase; or a commercially or
therapeutically significant protein or polypeptide. In
some embodiments, the hydrolase is an esterase or a
metallo-dependent hydrolase. In some embodiments, the
esterase is a phosphotriesterase, for example, a
phosphotriesterase classified as a EC 3.1 .8 protein.
In some embodiments, the protein of interest is a
metallo-dependent hydrolase associated with at least
one divalent metal ion. The superfamily of
metallo-dependent hydrolases (also called
amidohydrolase superfamily) is a large group of
proteins that show conservation in their 3-dimensional
fold (TIM barrel) and in details of their active site.
The vast majority of the members have a conserved
metal binding site, involving four histidines and one
aspartic acid residue. In the common reaction
mechanism, the metal ion (or ions) deprotonate awater
molecule for a nucleophilic attack on the substrate.
The family includes urease alpha, adenosine deaminase,
phosphotriesterase, dihydroorotases, allantoinases,
hydantoinases, AMP-, adenine and cytosine deaminases,
imidazolonepropionase, aryldialkylphosphatase,
chlorohydrolases, formylmethanofuran dehydrogenases
and others. In some embodiments, the metallo-dependent
hydrolase is OPH. OPH can functionally accommodate
many different metals. The Zn2+ form of OPH is one of
the most stable dimeric proteins ever identified, with
a conformational stability of 40 /ccal/mol, and the
Co2+ form is the most active of the metal-liganded
forms (Grimsley et al., Biochemistry 36:14366-14374
[1997]). Examples of divalent metal ions that can be
associated with OPH include, but are not limited to,
Mg2+, Ca2+, Mn2+, Co2+ , Ni2+, Zn2+, and Cd2+. In some
embodiments, the divalent metal ions include, but are
not limited to, Mn2+ , Co2+, Ni2+, Zn2+, and Cd2+ . In
some embodiments, the protein of interest is a
metallo-dependent hydrolase that is associated with
two divalent metal ions. The two divalent metal ions
may be the same, or may be different. In some
embodiments, the metallo-dependent hydrolase is OPH
and the two divalent metal ions with which OPH is
associated are selected from the group consisting of
Mn2+, Co2+, Ni2+ , Zn2+, Cd2+ and a combination
thereof. In some embodiments, the protein of interest
is organophosphorus hydrolase ("OPH"), hexose oxidase
("HOX"), sorbitol oxidase ("SOX"), acetyl transferase
("ACT"), or biologically active variants or fragments
thereof. In some embodiments, the protein of interest
is OPH or a biologically active variant or fragment
thereof In some embodiments, the protein of interest
is OPH and the second nucleic acid sequence encoding
the OPH has been codon optimized for expression of the
OPH in a prokaryotic host cell. In some embodiments,
the host cell is a Streptomyces sp. host cell e.g. a
Streptomyces lividans host cell. In some embodiments,
the protein of interest is a hydrolase, but not a
glycosylase or glycoside hydrolase. In some
embodiments, the protein of interest is a hydrolase,
but not an enzyme classified as a EC 3.2.1 protein. In
some embodiments, the protein of interest is a
hydrolase, but not a xylanaseA or a chitosanase. In
some embodiments, the polynucleotides of the invention
are operably linked to a promoter. The polynucleotides
can be linked to any suitable promoter now known, or
later discovered, in the art. The promoter can be
native or heterologous to the prokaryotic host in
which the protein of interest is expressed. Examples
of promoter include, but are not limited to, the
Aspergillus nigerAA promoter (herein SEQ ID NO:23),
the Aspergillus nigerA long promoter (A4-long
promoter), the Aspergillus niger A4-5' promoter (U.S.
Patent Publication 2006/0105425), the glucose
isomerase (Gl) promoter of Actinopl anes missouriensis
and thederivative Gl (GIT) promoter (U.S. Pat. No.
6,562,612 and EPA 351029); the glucose isomerase (Gl)
promoter from Streptomyces lividans (SEQ ID NO: 1),
the short wild-type Gl promoter, the 1.5 Gl promoter,
the 1.20 Gl promoter, or any of the variant Gl
promoters as disclosed in WO 03/089621, the aph
promoter of the Streptomyces fradiae aminoglycoside 3
'- 



phosphotransferase gene, ssi promoter, and
Streptomyces lividans xylanase xlnA promoter. In some
embodiments, the polynucleotide of the invention that
comprises a first nucleic acid encoding a TAT signal
peptide operably linked to a second nucleic acid
encoding a phosphoric trimester hydrolase classified
as EC 3.1.8 is operably linked to the A4 promoter of
SEQ ID NO:23.
TGCCGGCTTCTCTGTGGGCTTCGGCCCCTCTGGCCCAATGGCTAGCGGAGCAAA
CTCCC
GATCGAACTTCATGTTCGAGTTCTTGTTCACGTAGAAGCCGGAGATGTGAGAGG
TGATCTG
GAACTGCTCACCCTCGTTGGTGGTGACCTGGAGGTAAAGCAAGTGACCCTTCTG
GCGGAG
GTGGTAAGGAACGGGGTTCCACGGGGAGAGAGAGATGGCCTTGACGGTCTTGGG
AAGGG
GAGCTTCGGCGCGGGGGAGGATGGTCTTGAGAGAGGGGGAGCTAGTAATGTCGT
ACTTG
GACAGGGAGTGCTCCTTCTCCGACGCATCAGCCACCTCAGCGGAGATGGCATCG
TGCAG AGACAGAC (SEQ ID NO:23) Table 1 Sequences of
Exemplary Signal Peptides and Proteins of Interest and
the Nucleic Acid Sequences Encoding ThemPOLYCYCLIC
INDAZOLE DERIVATIVES AND THEIR USE AS ERK INHIBITORS
FOR THE TREATMENT OF CANCER BACKGROUND The processes
involved in tumor growth, progression, and metastasis
are mediated by signaling pathways that are activated
in cancer cells. The ERK pathway plays a central role
in regulating mammalian cell growth by relaying
extracellular signals from ligand-bound cell surface
tyrosine kinase receptors such as erbB family, PDGF,
FGF, and VEGF receptor tyrosine kinase. Activation of
the ERK pathway is via a cascade of phosphorylation
events that begins with activation of Ras. Activation
of Ras leads to the recruitment and activation of Raf,
a serine-threonine kinase. Activated Raf then
phosphorylates and activates MEK1/2, which then
phosphorylates and activates ERK1/2. When activated,
ERK1/2 phosphorylates several downstream targets
involved in a multitude of cellular events including
cytoskeletal changes and transcriptional activation.
The ERK/MAPK pathway is one of the most important for
cell proliferation, and it is believed that the
ERK/MAPK pathway is frequently activated in many
tumors. Ras genes, which are upstream of ERK1/2, are
mutated in several cancers including colorectal,
melanoma, breast and pancreatic tumors. The high Ras
activity is accompanied by elevated ERK activity in
many human tumors. In addition, mutations of BRAF, a
serine-threonine kinase of the Raf family, are
associated with increased kinase activity. Mutations
in BRAF have been identified in melanomas (60%),
thyroid cancers (greater than 40%) and colorectal
cancers. These observations indicate that the ERK1/2
signalling pathway is an attractive pathway for
anticancer therapies in a broad spectrum of human
tumours. Therefore, a welcome contribution to the art
would be small-molecules (i.e., compounds) that
inhibit ERK activity (i.e., ERK1 and ERK2 activity),
which smallmolecules would be useful for treating a
broad spectrum of cancers, such as, for example,
melanoma, pancreatic cancer, thryroid cancer,
colorectal cancer, lungcancer, breast cancer, and
ovarian cancer. Such a contribution is provided by
this invention. SUMMARY OF THE INVENTION This
invention provides compounds that inhibit the activity
of ERK1 and/or the activity of ERK2. The compounds of
this invention also inhibit the phosphorylation of
ERK1 and ERK2. Thus, this invention provides compounds
that are ERK inhibitors (i.e., ERK1 inhibitors and/or
ERK2 inhibitors), said compounds being of the formula
1.0: or the pharmaceutically acceptable salts, esters
and solvates thereof, wherein: Y1, Y2, and Y3 are each
independently selected from the group consisting of:
C, N and substituted carbon; Q is selected from the
group consisting of: piperidinyl, piperazinyl,
tetrahydropyridinyl (e.g.,
1,2,3,6-tetrahydopyridinyl), bridged piperazinyl,
bridged piperidinyl, bridged tetrahydropyridinyl,
substituted piperidinyl, substituted piperazinyl,
substituted tetrahydropyridinyl (e.g., a substituted
1,2,3,6-tetrahydo-pyridinyl), bridged substituted
piperazinyl, bridged substituted piperidinyl, and
bridged substituted tetrahydropyridinyl; z is 1 to 3
(and preferably 1); and R1, R2, R8, R35 and R36 are as
defined below. This invention provides compounds of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 165) in pure or isolated form.
This invention provides compounds of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 165) in pure form. This invention provides
compounds of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 165) in isolated form.



This invention provides compounds of formula 1.0.This
invention provides pharmaceutically acceptable salts
of the compounds of formula 1.0. This invention
provides pharmaceutically acceptable esters of the
compounds of formula 1.0. This invention provides
solvates of the compounds of formula 1.0. This
invention provides the final compounds of Examples 1
to 827. This invention also provides a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143) and a pharmaceutically
acceptable carrier. This invention also provides a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143) and
an effective amount of at least one other (e.g., 1, 2
or 3, 1 or 2, and usually 1) pharmaceutically active
ingredient (such as, for example, a chemotherapeutic
agent), and a pharmaceutically acceptable carrier.
This invention also provides a method of inhibiting
ERK (i.e., inhibiting the activity of ERK) in a
patient in need of such treatment comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143). This invention
also provides a method of inhibiting ERK1 (i.e.,
inhibiting the activity of ERK1 ) in a patient in need
of such treatment comprising administering to said
patient an effective amount of at least one (e.g., 1,
2 or 3, 1 or 2, and usually 1) compound of formula 1.0
(for example, as described in any one of Embodiment
Nos. 1 to 143). This invention also provides a method
of inhibiting ERK2 (i.e., inhibiting the activity of
ERK2) in a patient in need of such treatment
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method of inhibiting
ERK1 and ERK2 (i.e., inhibiting the activity of ERK1
and ERK2) in a patient in need of such treatment
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
cancer in a patient in need of such treatment, said
method comprising administering to said patient an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating cancer in a patient in
need of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143), in combination
with an effective amount of at least one (e.g., 1, 2
or 3, 1 or 2, or 1) chemotherapeutic agent. This
invention also provides a method for treating cancer
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method of treating cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143) in combination with at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) signal
transduction inhibitor. This invention also provides a
method of treating cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143) in combination with at
least one 



(e.g., 1, 2 or 3, 1 or 2, and usually 1) signal
transduction inhibitor.This invention also provides a
method for treating lung cancer, pancreatic cancer,
colon cancer (e.g., colorectal cancer), myeloid
leukemias (e.g., AML, CML, and CMML), thyroid cancer,
myelodysplastic syndrome (MDS), bladder carcinoma,
epidermal carcinoma, melanoma, breast cancer, prostate
cancer, head and neck cancers (e.g., squamous cell
cancer of the head and neck), ovarian cancer, brain
cancers (e.g., gliomas, such as glioma blastoma
multiforme), cancers of mesenchymal origin (e.g.,
fibrosarcomas and rhabdomyosarcomas), sarcomas,
tetracarcinomas, nuroblastomas, kidney carcinomas,
hepatomas, non-Hodgkin's lymphoma, multiple myeloma,
or anaplastic thyroid carcinoma, in a patient in need
of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143). This invention
also provides a method for treating lung cancer,
pancreatic cancer, colon cancer (e.g., colorectal
cancer), myeloid leukemias (e.g., AML, CML, and CMML),
thyroid cancer, myelodysplastic syndrome (MDS),
bladder carcinoma, epidermal carcinoma, melanoma,
breast cancer, prostate cancer, head and neck cancers
(e.g., squamous cell cancer of the head and neck),
ovarian cancer, brain cancers (e.g., gliomas, such as
glioma blastoma multiforme), cancers of mesenchymal
origin (e.g., fibrosarcomas and rhabdomyosarcomas),
sarcomas, tetracarcinomas, nuroblastomas, kidney
carcinomas, hepatomas, non-Hodgkin's lymphoma,
multiple myeloma, or anaplastic thyroid carcinoma in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating lung cancer, pancreatic cancer, colon cancer
(e.g., colorectal cancer), myeloid leukemias (e.g.,
AML, CML, and CMML), thyroid cancer, myelodysplastic
syndrome (MDS), bladder carcinoma, epidermal
carcinoma, melanoma, breast cancer, prostate cancer,
head and neck cancers (e.g., squamous cell cancer of
the head and neck), ovarian cancer, brain cancers
(e.g., gliomas, such as glioma blastoma multiforme),
cancers of mesenchymal origin (e.g., fibrosarcomas and
rhabdomyosarcomas), sarcomas, tetracarcinomas,
nuroblastomas, kidney carcinomas, hepatomas,
non-Hodgkin'slymphoma, multiple myeloma, or anaplastic
thyroid carcinoma in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating lung cancer, pancreatic
cancer, colon cancer (e.g., colorectal cancer),
myeloid leukemias (e.g., AML, CML, and CMML), thyroid
cancer, myelodysplastic syndrome (MDS), bladder
carcinoma, epidermal carcinoma, melanoma, breast
cancer, prostate cancer, head and neck cancers (e.g.,
squamous cell cancer of the head and neck), ovarian
cancer, brain cancers (e.g., gliomas, such as glioma
blastoma multiforme), cancers of mesenchymal origin
(e.g., fibrosarcomas and rhabdomyosarcomas), sarcomas,
tetracarcinomas, nuroblastomas, kidney carcinomas,
hepatomas, non-Hodgkin's lymphoma, multiple myeloma,
or anaplastic thyroid carcinoma in a patient in need
of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), wherein said cancer is
selected from the group consisting of: melanoma,
pancreatic cancer, thryroid cancer, colorectal cancer,
lung cancer, breast cancer, and ovarian cancer. This
invention also provides a method for treating cancer
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic agent
wherein said cancer is selected from the group
consisting of: melanoma, pancreatic cancer, thryroid
cancer, colorectal cancer, lung cancer, breast cancer,
and ovarian cancer.This invention also provides a
method for treating cancer in a patient in need of 



such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143),
wherein said cancer is selected from the group
consisting of: melanoma, pancreatic cancer, thryroid
cancer, colorectal cancer, lung cancer, breast cancer,
and ovarian cancer. This invention also provides a
method for treating cancer in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic agent
wherein said cancer is selected from the group
consisting of: melanoma, pancreatic cancer, thryroid
cancer, colorectal cancer, lung cancer, breast cancer,
and ovarian cancer. This invention also provides a
method for treating melanoma in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143). This invention also
provides a method for treating melanoma in a patient
in need of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143), in combination
with an effective amount of at least one (e.g., 1, 2
or 3, 1 or 2, or 1) chemotherapeutic agent. This
invention also provides a method for treating melanoma
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating melanoma in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (forexample, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating pancreatic cancer
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
pancreatic cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating pancreatic cancer
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating pancreatic cancer in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating thyroid cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143). This invention also
provides a method for treating thyroid cancer in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 1431 ) ,
incombination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) 



chemotherapeutic agent. This invention also provides a
method for treating thyroid cancer in a patient in
need of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
thyroid cancer in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating colorectal cancer
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
colorectal cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating colorectal cancer
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating colorectal cancer in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination withan effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating lung cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143). This invention also
provides a method for treating lung cancer in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating lung cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating lung cancer in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating breast cancer in a patient in need
of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143). This invention
also provides a method for treating breast cancer in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent.This invention also provides a method for
treating breast cancer in a patient in 



need of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
breast cancer in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating ovarian cancer in
a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
ovarian cancer in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of at least one (e.g., 1, 2 or 3,
1 or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating ovarian cancer in a patient in
need of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
ovarian cancer in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent.This invention also
provides methods of treating breast cancer (i.e., post
menopausal and premenopausal breast cancer, e.g.,
hormone-dependent breast cancer) in a patient in need
of such treatment, said treatment comprising the
administration of an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143) in combination with hormonal
therapies (i.e., antihormonal agents). This invention
also provides methods of treating breast cancer (i.e.,
post menopausal and premenopausal breast cancer, e.g.,
hormone-dependent breast cancer) in a patient in need
of such treatment, said treatment comprising the
administration of an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143) in
combination with hormonal therapies (i.e.,
antihormonal agents). This invention also provides
methods of treating breast cancer (i.e., post
menopausal and premenopausal breast cancer, e.g.,
hormone-dependent breast cancer) in a patient in need
of such treatment, said treatment comprising the
administration of an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143) in combination with hormonal
therapies (i.e., antihormonal agents), and in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides methods of
treating breast cancer (i.e., post menopausal and
premenopausal breast cancer, e.g., hormone-dependent
breast cancer) in a patient in need of such treatment,
said treatment comprising the administration of an
effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143) in combination with hormonal
therapies (i.e., antihormonal agents), and in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. The methods of treating breast cancer described
herein include the treatment of hormone-dependent
metastatic and advanced breast cancer, adjuvant
therapy forhormone-dependent primary and early breast
cancer, the treatment of ductal carcinoma in situ, and
the treatment of inflammatory breast cancer in situ. 



The methods of treating hormone-dependent breast
cancer can also be used to prevent breast cancer in
patients having a high risk of developing breast
cancer. Thus, this invention also provides methods of
preventing breast cancer (i.e., post-menopausal and
premenopausal breast cancer, e.g., hormone-dependent
breast cancer) in a patient in need of such treatment,
said treatment comprising the administration of an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143) in combination with hormonal therapies (i.e.,
antihormonal agents). This invention also provides
methods of preventing breast cancer (i.e., post
menopausal and premenopausal breast cancer, e.g.,
hormone-dependent breast cancer) in a patient in need
of such treatment, said treatment comprising the
administration of an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos*. 1 to 143) in
combination with hormonal therapies (i.e.,
antihormonal agents). This invention also provides
methods of preventing breast cancer (i.e.,
postmenopausal and premenopausal breast cancer, e.g.,
hormone-dependent breast cancer) in a patient in need
of such treatment, said treatment comprising the
administration of an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143) in combination with hormonal
therapies (i.e., antihormonal agents), and in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides methods of
preventing breast cancer (i.e., post menopausal and
premenopausal breast cancer, e.g., hormone-dependent
breast cancer) in a patient in need of such treatment,
said treatment comprising the administration of an
effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143) in combination with hormonal
therapies (i.e., antihormonal agents), and in
combinationwith an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating brain cancer (e.g., glioma, such as glioma
blastoma multiforme) in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143). This invention also
provides a method for treating brain cancer (e.g.,
glioma, such as glioma blastoma multiforme) in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating brain cancer (e.g., glioma, such as glioma
blastoma multiforme) a in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g.% 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating brain cancer (e.g.,
glioma, such as glioma blastoma multiforme) in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating brain cancer (e.g., glioma, such
as glioma blastoma multiforme) in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of a chemotherapeutic agent wherein
said chemotherapeutic agent is temozolomide.This
invention also provides a method for treating brain
cancer (e.g., glioma, such as glioma blastoma
multiforme) in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 



or 3, 1 or 2, and usually 1) compound of formula 1.0
(for example, as described in any one of Embodiment
Nos. 1 to 143), in combination with an effective
amount of a chemotherapeutic agent, wherein said
chemotherapeutic agent is temozolomide. This invention
also provides a method for treating prostate cancer in
a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
prostate cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating prostate cancer in
a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating prostate cancer in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating myelodysplastic
syndrome in a patient in need of such treatment, said
method comprising administering to said patient an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143).This invention also provides a method for
treating myelodysplastic syndrome in a patient in need
of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143), in combination
with an effective amount of at least one (e.g., 1, 2
or 3, 1 or 2, or 1) chemotherapeutic agent. This
invention also provides a method for treating
myelodysplastic syndrome in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating myelodysplastic
syndrome in a patient in need of such treatment, said
method comprising administering to said patient an
effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating myeloid leukemias
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
myeloid leukemias in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating myeloid leukemias
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143).This invention also provides a method for
treating myeloid leukemias in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 



(for example, as described in any one of Embodiment
Nos. 1 to 143), in combination with an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating acute myelogenous leukemia (AML)
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at ieast one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
acute myelogenous leukemia (AML) in a patient in need
of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143), in combination
with an effective amount of at least one (e.g., 1, 2
or 3, 1 or 2, or 1) chemotherapeutic agent. This
invention also provides a method for treating acute
myelogenous leukemia (AML)in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating acute myelogenous
leukemia (AML)in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating chronic
myelomonocytic leukemia (CMML) in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2,and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143). This invention also
provides a method for treating chronic myelomonocytic
leukemia (CMML) in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating chronic
myelomonocytic ieukemia (CMML) in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
chronic myelomonocytic leukemia (CMML) in a patient in
need of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating chronic myelogenous leukemia (chronic myeloid
leukemia, CML) in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of at least one (e.g., 1, 2 or 3,
1 or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating chronic myelogenous leukemia (chronic myeloid
leukemia, CML) in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of at least one (e.g., 1, 2 or 3,
1 or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating chronic myelogenous leukemia
(chronic myeloid leukemia, CML) in a patient in need
of such treatment, saidmethod comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
chronic myelogenous 



leukemia (chronic myeloid leukemia, CML) in a patient
in need of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating myeloid leukemias in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) compound of
formula 1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143). This invention also
provides a method for treating myeloid leukemias in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating myeloid leukemias in a patient in need of
such treatment, said method comprising administering
to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
myeloid leukemias in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent.This invention also
provides a method for treating bladder cancer in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
bladder cancer in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of at least one (e.g., 1, 2 or 3,
1 or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating bladder cancer in a patient in
need of such treatment, said method comprising
administering to said patient an effective amount of a
pharmaceutical composition comprising an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143).
This invention also provides a method for treating
bladder cancer in a patient in need of such treatment,
said method comprising administering to said patient
an effective amount of a pharmaceutical composition
comprising an effective amount of at least one (e.g.,
1, 2 or 3, 1 or 2, and usually 1) compound of formula
1.0 (for example, as described in any one of
Embodiment Nos. 1 to 143), in combination with an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, or 1) chemotherapeutic agent. This invention
also provides a method for treating non-Hodgkin's
lymphoma in a patient in need of such treatment, said
method comprising administering to said patient an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143). This invention also provides a method for
treating non-Hodgkin's lymphoma in a patient in need
of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143), in combination
with an effective amount of at least one (e.g., 1, 2
or 3, 1 or 2, or 1) chemotherapeutic agent.This
invention also provides a method for treating
non-Hodgkin's lymphoma in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating non-Hodgkin's lymphoma
in 



a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent. This invention also provides a
method for treating multiple myeloma in a patient in
need of such treatment, said method comprising
administering to said patient an effective amount of
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
compound of formula 1.0 (for example, as described in
any one of Embodiment Nos. 1 to 143). This invention
also provides a method for treating multiple myeloma
in a patient in need of such treatment, said method
comprising administering to said patient an effective
amount of at least one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) compound of formula 1.0 (for example, as
described in any one of Embodiment Nos. 1 to 143), in
combination with an effective amount of at least one
(e.g., 1, 2 or 3, 1 or 2, or 1) chemotherapeutic
agent. This invention also provides a method for
treating multiple myeloma in a patient in need of such
treatment, said method comprising administering to
said patient an effective amount of a pharmaceutical
composition comprising an effective amount of at least
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) compound
of formula 1.0 (for example, as described in any one
of Embodiment Nos. 1 to 143). This invention also
provides a method for treating multiple myeloma in a
patient in need of such treatment, said method
comprising administering to said patient an effective
amount of a pharmaceutical composition comprising an
effective amount of at least one (e.g., 1, 2 or 3, 1
or 2, and usually 1) compound of formula 1.0 (for
example, as described in any one of Embodiment Nos. 1
to 143), in combination with an effective amount of at
least one (e.g., 1, 2 or 3, 1 or 2, or 1)
chemotherapeutic agent.In the methods of this
invention the compounds of this invention can be
administered concurrently or sequentially (i.e.,
consecutively) with the chemotherapeutic agents or the
signal transduction inhibitor. The methods of treating
cancers described herein can optionally include the
administration of an effective amount of radiation
(i.e., the methods of treating cancers described
herein optionally include the administration of
radiation therapy). DETAILED DESCRIPTION OF THE
INVENTION As described herein, unless otherwise
indicated, the use of a drug or compound in a
specified period is per treatment cycle. For example,
once a day means once per day of each day of the
treatment cycle. Twice a day means twice per day each
day of the treatment cycle. Once a week means one time
per week during the treatment cycle. Once every three
weeks means once per three weeks during the treatment
cycle. The following abbreviations have the following
meanings unless defined otherwise: ACN Acetonitrile
AcOH Acetic acid DAST (diethylamino)sulfur trifluoride
DCC Dicyclohexylcarbodiimide DCU Dicyclohexylurea DCM
Dichloromethane Dl Deionized water DIAD
Diisopropylazodicarboxylate DIEA Diisopropylethylamine
DMAP 4-Dimethylaminopyridine DME Dimethoxyethane DMF
Dimethylformamide DMFDMA N,N-Dimethylformamide
dimethylacetal DMSO Dimethyl sulfoxide DTT
Dithiothreitol EDCI
1-(3-dimethylamino-propyl)-3-ethylcarbodiimide
hydrochloride EtOAc Ethyl acetate EtOH Ethanol HATU
N,N,NI,N
-Tetramethyl-O-(7-Azabenzotriazol-1-yl)Uroniumhexafluo
rophosphate Hex hexanes HOBt 1-Hydroxylbenzotriazole
HPLC High pressure liquid chromatography LCMS Liquid
chromatography mass spectrometry LDA Lithium
diisopropylamide 



mCPBA meta-Chloroperoxybenzoic acid MeOH Methanol MTT
(3-[4,5-dimethyl-thiazol-2-yl]-2,5-diphenyltetrazolium
bromide, Thiazolyl blue) NMR Nuclear magnetic
resonance PFP Pentafluorophenol PMB p-methoxybenzyl
Pyr Pyridine Rb Round bottom flask Rbt Round bottom
flask RT Room temperature SEMCI
2-(Trimethylsily)ethoxy methyl chloride TEA
Triethylamine Tr Triphenyl methane Trt Triphenyl
methane TrCI Triphenyl methane chloride TFA
Trifluoroacetic acid THF Tetrahydrofuran TLC Thin
layer chromatography TMS Trimethylsilyl As used
herein, unless otherwise specified, the following
terms have the following meanings: "anti-cancer agent"
means a drug (medicament or pharmaceutically active
ingredient) for treating cancer; "antineoplastic
agent" means a drug (medicament or pharmaceutically
active ingredient) for treating cancer (i.e., a
chemotherapeutic agent); "at least one", as used in
reference to the number of compounds of this invention
means for example 1-6, generally 1-4, more generally
1, 2 or 3, and usually one or two, and more usually
one;"at least one", as used in reference to the number
of chemotherapeutic agents used, means for example
1-6, generally 1-4, more generally 1, 2 or 3, and
usually one or two, or one; "chemotherapeutic agent"
means a drug (medicament or pharmaceutically active
ingredient) for treating cancer (i.e., and
antineeoplastic agent); "compound" with reference to
the antineoplastic agents, includes the agents that
are antibodies; "concurrently" means ( 1)
simultaneously in time (e.g., at the same time); or
(2) at different times during the course of a common
treatment schedule; "consecutively" means one
following the other; "different" as used in the phrase
"different antineoplastic agents" means that the
agents are not the same compound or structure;
preferably, "different" as used in the phrase
"different antineoplastic agents" means not from the
same class of antineoplastic agents; for example, one
antineoplastic agent is a taxane, and another
antineoplastic agent is a platinum coordinator
compound; "effective amount" or "therapeutically
effective amount" is meant to describe an amount of
compound or a composition of the present invention, or
an amount of radiation, effective in treating or
inhibiting the diseases or conditions described
herein, and thus producing the desired therapeutic,
ameliorative, inhibitory or preventative effect; thus,
for example, in the methods of treating cancer
described herein "effective amount" (or
"therapeutically effective amount") means, for
example, the amount of the compound (or drug), or
radiation, that results in: (a) the reduction,
alleviation or disappearance of one or more symptoms
caused by the cancer, (b) the reduction of tumor size,
(c) the elimination of the tumor, and/or (d) long-term
disease stabilization (growth arrest) of the tumor;
for example, in the treatment of lung cancer (e.g.,
non small cell lung cancer) a therapeutically
effective amount is that amount that alleviates or
eliminates cough, shortness of breath and/or pain;
also, for example, an effective amount, or a
therapeutically effective amount of the ERK inhibitor
(i.e., a compound of this invention) is that amount
which results in the reduction in ERK (ERK1 and/or
ERK2) activity and phosphorylation; the reduction in
ERK activity may be determined by the analysis of
pharmacodynamic markers such as phosphorylated RSK1 .2
and phosphorylated ERK1 .2, using techniques well
known in the art; "Ex" in the tables represents
"Example"; "one or more" has the same meaning as "at
least one";"patient" means an animal, such as a mammal
(e.g., a human being, and preferably a human being);
"prodrug" means compounds that are rapidly
transformed, for example, by hydrolysis in blood, in
vivo to the parent compound, i.e., to the compounds of
formula 1.0 or to a salt and/or to a solvate thereof;
a thorough discussion is provided in T. 



Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems, Vol. 14 of the A.C.S. Symposium Series, and
in Edward B. Roche, ed., Bioreversible Carriers in
Drug Design, American Pharmaceutical Association and
Pergamon Press, 1987, both of which are incorporated
herein by reference; the scope of this invention
includes Prodrugs of the novel compounds of this
invention; sequentially-represents ( 1) administration
of one component of the method ((a) compound of the
invention, or (b) chemotherapeutic agent, signal
transduction inhibitor and/or radiation therapy)
followed by administration of the other component or
components; after adminsitration of one component, the
next component can be administered substantially
immediately after the first component, or the next
component can be administered after an effective time
period after the first component; the effective time
period is the amount of time given for realization of
maximum benefit from the administration of the first
component; and "solvate" means a physical association
of a compound of this invention with one or more
solvent molecules; this physical association involves
varying degrees of ionic and covalent bonding,
including hydrogen bonding; in certain instances the
solvate will be capable of isolation, for example when
one or more solvent molecules are incorporated in the
crystal lattice of the crystalline solid; "solvate"
encompasses both solution-phase and isolatable
solvates; non-limiting examples of suitable solvates
include ethanolates, methanolates, and the like;
"hydrate" is a solvate wherein the solvent molecule is
H2O. As used herein, unless otherwise specified, the
following terms have the following meanings, and
unless otherwise specified, the definitions of each
term (i.e., moiety or substituent) apply when that
term is used individually or as a component of another
term (e.g., the definition of aryl is the same for
aryl and for the aryl portion of arylalkyl, alkylaryl,
arylalkynyl, and the like): "acyl" means an H-C(O)-,
alkyl-C(O)-, alkenyl-C(O)-, Alkynyl-C(O)-,
cycloalkyl-C(O)-, cycloalkenyl-C(O)-, or
cycloalkynyl-C(O)- group in which the various groups
are as defined below (and as defined below, the alkyl,
alkenyl, alkynyl,cycloalkyl, cycloalkenyl and
cycloalkynyl moieties can be substituted); the bond to
the parent moiety is through the carbonyl; preferred
acyls contain a lower alkyl; Nonlimiting examples of
suitable acyl groups include formyl, acetyl,
propanoyl, 2- methylpropanoyl, butanoyl and
cyclohexanoyl; "alkenyl" means an aliphatic
hydrocarbon group (chain) comprising at least one
carbon to carbon double bond, wherein the chain can be
straight or branched, and wherein said group comprises
about 2 to about 15 carbon atoms; Preferred alkenyl
groups comprise about 2 to about 12 carbon atoms in
the chain; and more preferably about 2 to about 6
carbon atoms in the chain; branched means that one or
more lower alkyl groups, such as methyl, ethyl or
propyl, or alkenyl groups are attached to a linear
alkenyl chain; "lower alkenyl" means an alkenyl group
comprising about 2 to about 6 carbon atoms in the
chain, and the chain can be straight or branched; the
term "substituted alkenyl" means that the alkenyl
group is substituted by one or more independently
selected substituents, and each substituent is
independently selected from the group consisting of:
halo, alkyl, aryl, cycloalkyl, cyano, alkoxy and
-S(alkyl); non-limiting examples of suitable alkenyl
groups include ethenyl, propenyl, n-butenyl,
3-methylbut-2-enyl, n-pentenyl, octenyl and decenyl;
"alkoxy" means an alkyl-O- group (i.e., the bond to
the parent moiety is through the ether oxygen) in
which the alkyl group is unsubstituted or substituted
as described below; non-limiting examples of suitable
alkoxy groups include methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy and heptoxy; "alkoxycarbonyl"
means an alkyl-O-CO- group (i.e., the bond to the
parent moiety is through the carbonyl) wherein the
alkyl group is unsubstituted or substituted as
previously defined; non-limiting examples of suitable
alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl; "alkyl" (including the alkyl portions
of other moieties, such as trifluoroalkyl and
alkyloxy) means an aliphatic hydrocarbon group (chain)
that can be straight or branched wherein said group
comprises about 1 to about 20 carbon atoms in the
chain; preferred alkyl groups comprise about 1 to
about 12 carbon atoms in the chain; more preferred
alkyl groups comprise about 1 to about 6 carbon atoms
in the chain; branched means that one or more lower
alkyl groups, such as methyl, ethyl or propyl, are
attached to a linear alkyl chain; "lower alkyl" means
a group comprising about 1 to about 6 carbon atoms in
the chain, and said chain can be straight or branched;
the term "substituted alkyl" means that the alkyl
group is substituted by one or moreindependently
selected substituents, and wherein each substituent is
independently selected from the group consisting of:
halo, aryl, cycloalkyl, cyano, hydroxy, alkoxy,
alkylthio, amino, -NH(alkyl), -NH(cycloalkyl),
-N(alkyl)2, carboxy, -C(O)O-alkyl and -S(alkyl);
non-limiting examples of suitable alkyl groups include
methyl, ethyl, npropyl, isopropyl, n-butyl, t-butyl,
n-pentyl, heptyl, nonyl, decyl, fluoromethyl, 



trifluoromethyl and cyclopropylmethyl; "alkylaryl" (or
alkaryl) means an alkyl-aryl- group (i.e., the bond to
the parent moiety is through the aryl group) wherein
the alkyl group is unsubstituted or substituted as
defined above, and the aryl group is unsubstituted or
substituted as defined below; preferred alkylaryls
comprise a lower alkyl group; non-limiting examples of
suitable alkylaryl groups include o-tolyl, p-tolyl and
xylyl; "alkylheteroaryl" means an alkyl-heteroaryl-
group (i.e., the bond to the parent moiety is through
the heteroaryl group) wherein the alkyl is
unsubstituted or substituted as defined above and the
heteroaryl group is unsubstituted or substituted as
defined below; "alkylsulfinyl" means an alkyl-S(O)-
group (i.e., the bond to the parent moiety is through
the sulfinyl) wherein the alkyl group is unsubstituted
or substituted as previously defined; preferred groups
are those in which the alkyl group is lower alkyl;
"alkylsulfonyl" means an alkyl-S(O2)- group (i.e., the
bond to the parent moiety is through the sulfonyl)
wherein the alkyl group is unsubstituted or
substituted as previously defined; preferred groups
are those in which the alkyl group is lower alkyl;
"alkylthio" means an alkyl-S- group (i.e., the bond to
the parent moiety is through the sulfur) wherein the
alkyl group is unsubstituted or substituted as
previously described; non-limiting examples of
suitable alkylthio groups include methylthio,
ethylthio, i-propylthio and heptylthio; "alkynyl"
means an aliphatic hydrocarbon group (chain)
comprising at least one carbon to carbon triple bond,
wherein the chain can be straight or branched, and
wherein the group comprises about 2 to about 15 carbon
atoms in the; preferred alkynyl groups comprise about
2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the
chain; Branched means that one or more lower alkyl
groups, such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain; "lower alkynyl" means an
alkynyl group comprising about 2 to about 6carbon
atoms in the chain, and the chain can be straight or
branched; non-limiting examples of suitable alkynyl
groups include ethynyl, propynyl, 2-butynyl, 3-
methylbutynyl, n-pentynyl, and decynyl; the term
"substituted alkynyl" means that the alkynyl group is
substituted by one or more independently selected, and
each substituent is independently selected from the
group consisting of alkyl; aryl and cycloalkyl; "amino
means a -NH2 group; "aralkenyl" (or arylalkenyl) means
an aryl-alkenyl- group (i.e., the bond to the parent
moiety is through the alkenyl group) wherein the aryl
group is unsubstituted or substituted as defined
beiow, and the alkenyi group is unsubstituted or
substituted as defined above; preferred aralkenyls
contain a lower alkenyl group; non-limiting examples
of suitable aralkenyl groups include 2-phenethenyl and
2-naphthylethenyl; "aralkyl" (or arylalkyl) means an
aryl-alkyl- group (i.e., the bond to the parent moiety
is through the alkyl group) wherein the aryl is
unsubstituted or substituted as defined below and the
alkyl is unsubstituted or substituted as defined
above; preferred aralkyls comprise a lower alkyl
group; non-limiting examples of suitable aralkyl
groups include benzyl, 2-phenethyl and
naphthalenylmethyl; "aralkyloxy" (or arylalkyloxy)
means an aralkyl-O- group (i.e., the bond to the
parent moiety is through the ether oxygen) wherein the
aralkyl group is unsubstituted or substituted as
previously described; non-limiting examples of
suitable aralkyloxy groups include benzyloxy and 1- or
2-naphthalenemethoxy; "aralkoxycarbonyl" means an
aralkyl-O-C(O)- group (i.e., the bond to the parent
moiety is through the carbonyl) wherein the aralkyl
group is unsubstituted or substituted as previously
defined; a non-limiting example of a suitable
aralkoxycarbonyl group is benzyloxycarbonyl;
"aralkylthio" means an aralkyl-S- group (i.e., the
bond to the parent moiety is through the sulfur)
wherein the aralkyl group is unsubstituted or
substituted as previously described; a non-limiting
example of a suitable aralkylthio group is benzylthio;
"aroyl" means an aryl-C(O)- group (i.e., the bond to
the parent moiety is through the carbonyl) wherein the
aryl group is unsubstituted or substituted as defined
below; non-limiting examples of suitable groups
include benzoyl and 1- and 2-naphthoyl;"aryl"
(sometimes abbreviated "ar") means an aromatic
monocyclic or multicyclic ring system comprising about
6 to about 14 carbon atoms, preferably about 6 to
about 10 carbon atoms; the aryl group can be
optionally substituted with one or more independently
selected "ring system substituents" (defined below).
Non-limiting examples of suitable aryl groups include
phenyl and naphthyl; "arylalkynyl" means an
aryl-alkynyl- group (i.e., the bond to the parent 



moiety is through the alkynyl group) wherein the aryl
group is unsubstituted or substituted as defined
above, and the alkynyl group is unsubstituted or
substitutedas defined above; "aryiaminoheteroaryi"
means an aryi-amino-heteroaryi group (i.e., the bond
to the parent moiety is through the heteroaryl group)
wherein the aryl group is unsubstituted or substituted
as defined above, the amino group is as defined above
(i.e., a -NH- here), and the heteroaryl group is
unsubstituted or substituted as defined below;
"arylheteroaryl" means an aryl-heteroarylgroup-(i.e.,
the bond to the parent moiety is through the
heteroaryl group) wherein the aryl group is
unsubstituted or substituted as defined above, and the
heteroaryl group is unsubstituted or substituted as
defined below; "aryloxy" means an aryl-O- group (i.e.,
the bond to the parent moiety is through the ether
oxygen) wherein the aryl group is unsubstituted or
substituted as defined above; non-limiting examples of
suitable aryloxy groups include phenoxy and naphthoxy;
"aryloxycarbonyl" means an aryl-O-C(O)- group (i.e.,
the bond to the parent moiety is through the carbonyl)
wherein the aryl group is unsubstituted or substituted
as previously defined; non-limiting examples of
suitable aryloxycarbonyl groups include
phenoxycarbonyl and naphthoxycarbonyl; "arylsulfinyl"
means an aryl-S(O)- group (i.e., the bond to the
parent moiety is through the sulfinyl) wherein aryl is
unsubstituted or substituted as previously defined;
"arylsulfonyl" means an aryl-S(O 2)- group (i.e., the
bond to the parent moiety is through the sulfonyl)
wherein aryl is unsubstituted or substituted as
previously defined; "arylthio" means an aryl-S- group
(i.e., the bond to the parent moiety is through the
sulfur) wherein the aryl group is unsubstituted or
substituted as previouslydescribed; non-limiting
examples of suitable arylthio groups include
phenylthio and naphthylthio; "cycloalkenyl" means a
non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms,
preferably about 5 to about 10 carbon atoms that
contains at least one carbon-carbon double bond;
preferred cycloalkenyl rings contain about 5 to about
7 ring atoms; the cycloalkenyl can be optionally
substituted with one or more independently selected
"ring system substituents" (defined below);
Non-limiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl,
cycloheptenyl, and the like; a non-limiting example of
a suitable muiticyclic cycioalkenyi is norbornyienyl;
"cycloalkyl" means a non-aromatic mono- or multicyclic
ring system comprising about 3 to about 7 carbon
atoms, preferably about 3 to about 6 carbon atoms; the
cycloalkyl can be optionally substituted with one or
more independently selected "ring system substituents"
(defined below); non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like;
non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalin, norbornyl, adamantyl
and the like; "cycloalkylalkyl" means a
cycloalkyl-alkyl-group (i.e., the bond to the parent
moiety is through the alkyl group) wherein the
cycloalkyl moiety is unsubstituted or substituted as
defined above, and the alkyl moiety is unsubstituted
or substituted as defined above; "halo" means fluoro,
chloro, bromo, or iodo groups; preferred halos are
fluoro, chloro or bromo, and more preferred are fluoro
and chloro; "halogen" means fluorine, chlorine,
bromine, or iodine; preferred halogens are fluorine,
chlorine and bromine; "haloalkyl" means an alkyl, as
defined above, wherein one or more hydrogen atoms on
the alkyl is replaced by a halo group, as defined
above; "heteroaralkenyl" means a heteroaryl-alkenyl-
group (i.e., the bond to the parent moiety is through
the alkenyl group) wherein the heteroaryl group is
unsubstituted or substituted as defined below, and the
alkenyl group is unsubstituted or substituted as
defined above; "heteroaralkyl" (or heteroarylalkyl)
means a heteroaryl-alkyl- group (i.e., the bond to the
parent moiety is through the alkyl group) in which the
heteroaryl is unsubstituted or substituted as defined
below, and the alkyl group is unsubstituted
orsubstituted as defined above; preferred
heteroaralkyls comprise an alkyl group that is a lower
alkyl group; non-limiting examples of suitable aralkyl
groups include pyridylmethyl, 2-(furan-3-yl)ethyl and
quinolin-3-ylmethyl; "heteroaralkylthio" means a
heteroaralkyl-S- group wherein the heteroaralkyl group
is unsubstituted or substituted as defined above;
"heteroaryl" means an aromatic monocyclic or
multicyclic ring system 



comprising about 5 to about 14 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more
of the ring atoms is an element other than carbon, for
example nitrogen, oxygen or sulfur, alone or in
combination; preferred heteroaryls comprise about 5 to
about 6 ring atoms; the "heteroaryi" can be optionally
substituted by one or more independently selected
"ring system substituents" (defined below); the prefix
aza, oxa or thia before the heteroaryl root name means
that at least a nitrogen, oxygen or sulfur atom,
respectively, is present as a ring atom; a nitrogen
atom of a heteroaryl can be optionally oxidized to the
corresponding N-oxide; non-limiting examples of
suitable heteroaryls include pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, isoxazolyl,
isothiazolyl, oxazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl,
1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, imidazo[1 ,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,
azaindolyl, benzimidazolyl, benzothienyl, quinolinyl,
imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
isoquinolinyl, benzoazaindolyl, 1,2,4- triazinyl,
benzothiazolyl, furopyridine and the like;
"heteroarylalkynyl" (or heteroaralkynyl) means a
heteroaryl-alkynyl- group (i.e., the bond to the
parent moiety is through the alkynyl group) wherein
the heteroaryl group is unsubstituted or substituted
as defined above, and the alkynyl group is
unsubstituted or substituted as defined above;
"heteroarylaryl" (or heteroararyl) means a
heteroaryl-aryl- group (i.e., the bond to the parent
moiety is through the aryl group) wherein the
heteroaryl group isunsubstituted or substituted as
defined above, and the aryl group is unsubstituted or
substituted as defined above;
"heteroarylheteroarylaryl" means a
heteroaryl-heteroaryl- group (i.e., the bond to the
parent moiety is through the last heteroaryl group)
wherein each heteroaryl group is independently
unsubstituted or substituted as defined above;
"heteroarylsulfinyl" means a heteroaryl-SO- group
wherein the heteroaryl group is unsubstituted or
substituted as defined above; "heteroarylsulfonyl"
means a heteroaryl-SO 2- group wherein the heteroaryl
group is unsubstituted or substituted as defined
above; "heteroaryithio" means a heteroaryi-S- group
wherein the heteroaryi group is unsubstituted or
substituted as defined above; "heterocyclenyl" (or
heterocycloalkenyl) means a non-aromatic monocyclic or
multicyclic ring system comprising about 3 to about 10
ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the atoms in the ring system
is an element other than carbon (for example one or
more heteroatoms independently selected from the group
consisting of nitrogen, oxygen and sulfur atom), and
which contains at least one carbon-carbon double bond
or carbon-nitrogen double bond; there are no adjacent
oxygen and/or sulfur atoms present in the ring system;
Preferred heterocyclenyl rings contain about 5 to
about 6 ring atoms; the prefix aza, oxa or thia before
the heterocyclenyl root name means that at least a
nitrogen, oxygen or sulfur atom, respectively, is
present as a ring atom; the heterocyclenyl can be
optionally substituted by one or more independently
selected "Ring system substituents" (defined below);
the nitrogen or sulfur atom of the heterocyclenyl can
be optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide; non-limiting examples of
suitable monocyclic azaheterocyclenyl groups include
1,2,3,4- tetrahydropyridine, 1,2-dihydropyridyl,
1,4-dihydropyridyl, 1,2,3,6-tetrahydropyridine,
1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl,
3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, and the
like; Non-limiting examples of suitable
oxaheterocyclenyl groups include 3,4-
dihydro-2H-pyran, dihydrofuranyl,
fluorodihydrofuranyl, and the like; A non-limiting
example of a suitable multicyclic oxaheterocyclenyl
group is 7- oxabicyclo[2.2.1]heptenyl; non-limiting
examples of suitable monocyclic thiaheterocyclenyl
rings include dihydrothiophenyl, dihydrothiopyranyl,
and the like; "heterocycloalkylalkyl" (or
heterocyclylalkyl) means a heterocycloalkylalkyl-
group (i.e., the bond to the parent moiety is through
the alkyl group) wherein theheterocycloalkyl group
(i.e., the heterocyclyl group) is unsubstituted or
substituted as defined below, and the alkyl group is
unsubstituted or substituted as defined above;
"heterocyclyl" (or heterocycloalkyl) means a
non-aromatic saturated monocyclic or multicyclic ring
system comprising about 3 to about 10 ring atoms,
preferably about 5 to about 10 ring atoms, in which
one or more of the atoms in the ring system is an
element other than carbon, for example nitrogen,
oxygen or sulfur, alone or in combination; there are
no adjacent oxygen and/or sulfur atoms present in the
ring system; preferred heterocyclyls contain about 5
to about 6 ring atoms; the prefix aza, oxa or thia
before the heterocyclyl root name means that at least
a nitrogen, oxygen or sulfur atom respectively is
present as a ring atom; the heterocyclyi can be
optionally substituted by one or more independently
selected "ring system substituents" (defined below);
the nitrogen or sulfur atom of the heterocyclyl can be



optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide; non-limiting examples of
suitable monocyclic heterocyclyl rings include
piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl,
1,4-dioxanyl,- tetrahydrofuranyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, and the
like; "hydroxyalkyl" means a HO-alkyl- group wherein
the alkyl group is substituted or unsubstituted as
defined above; preferred hydroxyalkyls comprise a
lower alkyl; Non-limiting examples of suitable
hydroxyalkyl groups include hydroxymethyl and
2-hydroxyethyl; and "ring system substituent" means a
substituent attached to an aromatic or non-aromatic
ring system that, for example, replaces an available
hydrogen on the ring system; ring system substituents
are each independently selected from the group
consisting of: alkyl, aryl, heteroaryl, aralkyl,
alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl,
heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy,
aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano,
carboxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylthio, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio,
cycloalkyl, cycloalkenyl, heterocyclyl,
heterocyclenyl, R60R65N-, R60R65N-alkyl-, R60R65NC(O)-
and R60R65NSO2- , wherein R60 and R65 are each
independently selected from the group consisting of:
hydrogen, alkyl, aryl, and aralkyl; "Ring system
substituent" also means a cyclic ring of 3 to 7 ring
atoms, wherein 1-2 ring atoms can be heteroatoms,
attached to an aryl, heteroaryl, heterocyclyl or
heterocyclenyl ring bysimultaneously substituting two
ring hydrogen atoms on said aryl, heteroaryl,
heterocyclyl or heterocyclenyl ring; Non-limiting
examples include: Lines drawn into a ring mean that
the indicated bond may be attached to any of the
substitutable ring carbon atoms. Any carbon or
heteroatom with unsatisfied valences in the text,
schemes, examples, structural formulae, and any Tables
herein is assumed to have the hydrogen atom or atoms
to satisfy the valences. One or more compounds of the
invention may also exist as, or optionally converted
to, a solvate. Preparation of solvates is generally
known. Thus, for example, M. Cai.ra et al, J.
Pharmaceutical Sci., 93(3) , 601-6.1 1 (2004) describe
the preparation of the solvates of the antifungal
fluconazole in ethyl acetate as well as from water.
Similar preparations of solvates, hemisolvate,
hydrates and the like are described by E. C. van
Tonder et al, AAPS PharmSciTech., 5{1_), article 12
(2004); and A. L. Bingham et al, Chem. Commun.,
603-604 (2001 ). A typical, non-limiting, process
involves dissolving the inventive compound in desired
amounts of the desired solvent (organic or water or
mixtures thereof) at a higher than ambient
temperature, and cooling the solution at a rate
sufficient to form crystals which are then isolated by
standard methods. Analytical techniques such as, for
example I. R. spectroscopy, show the presence of the
solvent (or water) in the crystals as a solvate (or
hydrate). The term "pharmaceutical composition" is
also intended to encompass both the bulk composition
and individual dosage units comprised of more than one
(e.g., two) pharmaceutically active agents such as,
for example, a compound of the present invention and
an additional agent selected from the lists of the
additional agents described herein, along with any
pharmaceutically inactive excipients. The bulk
composition and each individual dosage unit can
contain fixed amounts of the afore said "more than one
pharmaceutically active agents". The bulk composition
is material that has not yet been formed into
individual dosage units. An illustrative dosage unit
is an oral dosage unit such as tablets, capsules,
pills and the like. Similarly, the herein-described
methods of treating a patient by administering
apharmaceutical composition of the present invention
is also intended to encompass the administration of
the afore-said bulk composition and individual dosage
units. Prodrugs of the compounds of the invention are
also contemplated herein. The term "prodrug", as
employed herein, denotes a compound that is a drug
precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical
processes to yield a compound of formula 1.0 or a salt
and/or solvate thereof. A discussion of prodrugs is
provided in T. Higuchi and V. Stella, Pro drugs as
Novel Delivery Systems (1987) 14 of the A.C.S.
Symposium Series, and in Bioreversible Carriers in
Drug Design, (1987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Press, both of
which are incorporated herein by reference thereto.
For example, if a compound of formula 1.0, or a
pharmaceutically acceptable salt, hydrate or solvate
of the compound, contains a carboxylic acid functional
group, a prodrug can comprise an ester formed by the
replacement of the hydrogen atom of the acid group
with a group such as, for example, (C1 -C8)alkyl,
(C2-C12 )alkanoyloxymethyl, 1-(alkanoyloxy)ethyl
having from 4 to 9 carbon atoms, 1-methyl-1-
(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon
atoms, 1-(alkoxycarbonyloxy)ethyl having from 4 to 7 



carbon atoms, 1-methyl-1-(alkoxycarbonyloxy)ethyl
having from 5 to 8 carbon atoms,
N-(alkoxycarbonyl)aminomethyl having from 3 to 9
carbon atoms, 1-(N-(alkoxycarbonyl) amino)ethyl having
from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C
1-C2)alkylamino(C 2-C3)alkyl (such as
b-dimethylaminoethyl), carbamoy-(C 1-C2)alkyl, N,N-di
(C1-C2)alkylcarbamoyl-(C1- C2)alkyl and piperidino-,
pyrrolidino- or morpholino(C 2-C3)alkyl, and the like.
Similarly, if a compound of formula 1.0 contains an
alcohol functional group, a prodrug can be formed by
the replacement of the hydrogen atom of the alcohol
group with a group such as, for example, (C1-C
6)alkanoyloxymethyl, 1-((C-i-C6)alkanoyloxy) ethyl,
1-methyl-1-((C 1-C6)alkanoyloxy)ethyl,
(C1-C6)alkoxycarbonyloxymethyl, N-
(C1-C6)alkoxycarbonylaminomethyl, succinoyl,
(C1-C6)alkanoyl, a-amino(C 1- C-Oalkanyl, arylacyl and
a-aminoacyl, or a-aminoacyl- a-aminoacyl, where each
a- aminoacyl group is independently selected from the
naturally occurring L-amino acids, P(O)(OH)2,
-P(O)(O(C 1-C6)alkyl) 2 or glycosyl (the radical
resulting from the removal of a hydroxyl group of the
hemiacetal form of a carbohydrate), and the like.If a
compound of formula 1.0 incorporates an amine
functional group, a prodrug can be formed by the
replacement of a hydrogen atom in the amine group with
a group such as, for example, R70-carbonyl,
R70O-carbonyl, NR70R75-carbonyl where R70 and R75 are
each independently (C1-C 10)alkyl, (C3-C7) cycloalkyl,
benzyl, or R70-carbonyl is a natural a-aminoacyl or
natural a-aminoacyl, -C(OH)C(O)OY80 wherein Y80 is H,
(C1-C6)alkyl or benzyl, -C(OY 82 Y84 wherein Y82 is
(C1-C4) alkyl and Y84 is (CrC 6)alkyl, carboxy
(C1-C6)alkyl, amino(C1-C4)alkyl or mono-N-or
di-N,N-(Cr C6)alkylaminoalkyl, -C(Y86)Y88 wherein Y86
is H or methyl and Y88 is mono-N- or di-
N,N-(C1-C6)alkylamino morpholino, piperidin-1-yl or
pyrrolidin-1-yl, and the like. This invention also
includes the compounds of this invention in isolated
and purified form. Polymorphic forms of the compounds
of formula 1.0, and of the salts, solvates and
prodrugs of the compounds of formula 1.0, are intended
to be included in the present invention. Certain
compounds of the invention may exist in different
isomeric (e.g., enantiomers, diastereoisomers,
atropisomers) forms. The invention contemplates all
such isomers both in pure form and in admixture,
including racemic mixtures. Enol forms are also
included. All stereoisomers (for example, geometric
isomers, optical isomers and the like) of the present
compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and
solvates of the prodrugs), such as those which may
exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may
exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this
invention. Individual stereoisomers of the compounds
of the invention may, for example, be substantially
free of other isomers, or may be admixed, for example,
as racemates or with all other, or other selected,
stereoisomers. The chiral centers of the present
invention can have the S or R configuration as defined
by the IUPAC 1974 Recommendations. The use of the
terms "salt", "solvate" "prodrug" and the like, is
intended to equally apply to the salt, solvate and
prodrug of enantiomers, stereoisomers, rotamers,
tautomers, racemates or prodrugs of the inventive
compounds. Diasteromeric mixtures can be separated
into their individual diastereomers on the basis of
their physical chemical differences by methods well
known to thoseskilled in the art, such as, for
example, by chromatography and/or fractional
crystallization. Enantiomers can be separated by
converting the enantiomeric mixture into a
diasteromeric mixture by reaction with an appropriate
optically active compound (e.g., chiral auxiliary such
as a chiral alcohol or Mosher's acid chloride),
separating the diastereomers and converting (e.g.,
hydrolyzing) the individual diastereomers to the
corresponding pure enantiomers. Also, some of the
compounds of Formula (I) may be atropisomers (e.g.,
substituted biaryls) and are considered as part of
this invention. Enantiomers can also be separated by
use of chiral HPLC column. The compounds of formula
1.0 form salts that are also within the scope of this
invention. Reference to a compound of formula 1.0
herein is understood to include reference to salts
thereof, unless otherwise indicated. The term
"salt(s)", as employed herein, denotes acidic salts
formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic
bases. In addition, when a compound of formula 1.0
contains both a basic moiety, such as, but not limited
to a pyridine or imidazole, and an acidic moiety, such
as, but not limited to a carboxylic acid, zwitterions
("inner salts") may be formed and are included within
the term "salt(s)" as used herein. Pharmaceutically
acceptable (i.e., non-toxic, physiologically
acceptable salts) are preferred. Salts of the
compounds of the formula 1.0 may be formed, for
example, by reacting a compound of formula 1.0 with an
amount of acid or 



base, such as an equivalent amount, in a medium such
as one in which the salt precipitates or in an aqueous
medium followed by lyophilization. Acids (and bases)
which are generally considered suitable for the
formation of pharmaceutically useful salts from basic
(or acidic) pharmaceutical compounds are discussed,
for example, by S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(1 ) 1-19; P. Gould,
International J. of Pharmaceutics ( 1986) 33 201 -21
7; Anderson et al, The Practice of Medicinal Chemistry
( 1996), Academic Press, New York; in The Orange Book
(Food & Drug Administration, Washington, D.C. on their
website); and P. Heinrich Stahl, Camille G. Wermuth
(Eds.), Handbook of Pharmaceutical Salts: Properties,
Selection, and Use, (2002) Int'l. Union of Pure and
Applied Chemistry, pp. 330-331 . These disclosures are
incorporated herein by reference thereto. Exemplary
acid addition salts include acetates, adipates,
alginates, ascorbates, aspartates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates,
citrates, camphorates, camphorsuifonates,
cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates,
glucoheptanoates, glycerophosphates,hemisulfates,
heptanoates, hexanoates, hydrochlorides,
hydrobromides, hydroiodides,
2-hydroxyethanesulfonates, lactates, maleates,
methanesulfonates, methyl sulfates,
2-naphthalenesulfonates, nicotinates, nitrates,
oxalates, pamoates, pectinates, persulfates,
3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates,
sulfonates (such as those mentioned herein),
tartarates, thiocyanates, toluenesulfonates (also
known as tosylates,) undecanoates, and the like.
Exemplary basic salts include ammonium salts, alkali
metal salts such as sodium, lithium, and potassium
salts, alkaline earth metal salts such as calcium and
magnesium salts, aluminum salts, zinc salts, salts
with organic bases (for example, organic amines) such
as benzathines, diethylamine, dicyclohexylamines,
hydrabamines (formed with
N,N-bis(dehydroabietyl)ethylenediamine),
N-methyl-Dglucamines, N-methyl-D-glucamides, t-butyl
amines, piperazine, phenylcyclohexylamine, choline,
tromethamine, and salts with amino acids such as
arginine, lysine and the like. Basic
nitrogen-containing groups may be quartemized with
agents such as lower alkyl halides (e.g. methyl,
ethyl, propyl, and butyl chlorides, bromides and
iodides), dialkyl sulfates (e.g. dimethyl, diethyl,
dibutyl, and diamyl sulfates), long chain halides
(e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl
and phenethyl bromides), and others. All such acid and
base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and
all acid and base salts are considered equivalent to
the free forms of the corresponding compounds for
purposes of the invention. Compounds of formula 1.0,
and salts, solvates and prodrugs thereof, may exist in
their tautomeric form (for example, as an amide or
imino ether). All such tautomeric forms are
contemplated herein as part of the present invention.
In hetero-atom containing ring systems of this
invention, there are no hydroxyl groups on carbon
atoms adjacent to a N, O or S, and there are no N or S
groups on carbon adjacent to another heteroatom. Thus,
for example, in the ring: there is no -OH attached
directly to carbons marked 2 and 5.The compounds of
formula 1.0 may exist in different tautomeric forms,
and all such forms are embraced within the scope of
the invention. Also, for example, all keto-enol and
imine-enamine forms of the compounds are included in
the invention. Tautomeric forms such as, for example,
the moieties: are considered equivalent in certain
embodiments of this invention. The term "substituted"
means that one or more hydrogens on the designated
atom is replaced with a selection from the indicated
group, provided that the designated atom's normal
valency under the existing circumstances is not
exceeded, and that the substitution results in a
stable compound. Combinations of substituents and/or
variables are permissible only if such combinations
result in stable compounds. By "stable compound" or
"stable structure" is meant a compound that is
sufficiently robust to survive isolation to a useful
degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent. The
term "optionally substituted" means optional
substitution with the specified groups, radicals or
moieties. The term "purified", "in purified form" or
"in isolated and purified form" for a compound refers
to the physical state of said compound after being
isolated from a synthetic process or natural source or
combination thereof. Thus, the term "purified", "in
purified form" or "in isolated and purified form" for
a compound refers to the physical state of said
compound after being obtained from a purification
process or processes described herein or well known to
the skilled artisan, in sufficient purity to be
characterizable by standard analytical techniques
described herein or well known to the skilled artisan.



When a functional group in a compound is termed
"protected", this means that the group is in modified
form to preclude undesired side reactions at the
protected site when the compound is subjected to a
reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as
well as by reference to standard textbooks such as,
for example, T.W. Greene et al, Protective Groups in
organic Synthesis ( 1991 ) , Wiley, New York.When any
variable (e.g., aryl, heterocycle, R3, etc.) occurs
more than one time in any moiety or in any compound of
formula 1.0, its definition on each occurrence is
independent of its definition at every other
occurrence. As used herein, the term "composition" is
intended to encompass a product comprising the
specified ingredients in the specified amounts, as
well as any product which results, directly or
indirectly, from combination of the specified
ingredients in the specified amounts. The present
invention also embraces isotopically-labelled
compounds of the present invention which are identical
to those recited herein, but for the fact that one or
more atoms are replaced by an atom having an atomic
mass or mass number different from the atomic mass or
mass number usually found in nature. Examples of
isotopes that can be incorporated into compounds of
the invention include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorus, fluorine and chlorine,
such as 2H, 3H, 13C, 14C, 15N, 18O, 170 , 3 1P, 32P,
35S, 18F, and 36CI, respectively. Certain
isotopically-labelled compounds of formula 1.0 (e.g.,
those labeled with 3H and 14C) are useful in compound
and/or substrate tissue distribution assays. Tritiated
(i.e., 3H) and carbon-14 (i.e., 14C) isotopes are
particularly preferred for their ease of preparation
and detectability. Further, substitution with heavier
isotopes such as deuterium (i.e., 2H) may afford
certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life
or reduced dosage requirements) and hence may be
preferred in some circumstances lsotopically labelled
compounds of formula 1.0 can generally be prepared by
following procedures analogous to those disclosed in
the Schemes and/or in the Examples hereinbelow, by
substituting an appropriate isotopically labelled
reagent for a non-isotopically labelled reagent. This
invention provides compounds of formula 1.0: or the
pharmaceutically acceptable salts, esters or solvates
thereof, wherein:Y1, Y2, and Y3 are each independently
selected from the group consisting of: =, -N= and -CR
9= (preferably Y1, Y2, and Y3 are each -CH=); z is 1
to 3 (i.e., 1, 2 or 3, and preferably 1); Q is a
substituent selected from the group consisting of:Each
Q1 represents a ring independently selected from the
group consisting of: cycloalkyl, substituted
cycloalkyl, heterocycloalkyl, substituted
heterocycloalkyl, aryl, substituted aryl, heteroaryl,
and substituted heteroaryl, wherein said substituted
rings are substituted with 1 to 3 substituents
independently selected from the group consisting of:
halo (e.g., Cl, F, Br) and the R10 moieties; provided
that when Q1 is aryl, heteroaryl, substituted aryl or
substituted heteroaryl then the carbon atoms at the
ring junction (i.e., the two carbon atoms common to
the fused rings) are not substituted; Q2 represents a
ring selected from the group consisting of:
cycloalkyl, substituted cycloalkyl, heterocycloalkyl,
and substituted heterocycloalkyl, wherein said
substituted rings are substituted with 1 to 3
substituents independently selected from the group
consisting of: the R10 moieties; Z1 represents -(C(R
24)2)w- wherein each R24 is independently selected
from the group consisting of: H, alkyl (e.g., C1 to C6
alkyl, for example methyl) and F, and wherein w is 1,
2 or 3, and generally w is 1 or 2, and usually w is 1,
and wherein in one example each R24 is H, and in
another example w is 1, and in another example each
R24 is H and w is 1, preferably w is 1 and each R24 is
H (i.e., preferably Z1 is -CH 2-); Z is selected from
the group consisting of: -N(R4 4 )-, -O- and -C(R
46)2- (e.g., Z is -NH-, -O- or -CH 2-); m is 1 to 6;n
is 1 to 6; p is 0 to 6; t is 0 , 1, or 2 ; R1 is
selected from the group consisting of: ( 1 ) -CN, (2)
-NO 2, (3) -OR 10 , (4) -SR 10 , (5) -N(R 10)2, (6)
R10 , (7) -C(O)R 10 (in one example R10 is a 4 to 6
membered heterocycloalkyl ring, in another example R10
is a 4 to 6 membered heterocycloalkyl ring comprising 



one nitrogen atom, and in another example R10 is a 4
to 6 membered heterocycloalkyl ring comprising one
nitrogen atom wherein said ring is bound to the
carbonyl moiety (- C(O)-) through the ring nitrogen),
(8) -(C(R30)2)n-NR32-C(O)-R 10 (e.g.,
-(CH2)n-NH-C(O)-R 10 , for example wherein n is 1),
wherein in one example n is 1, each R30 is H, R32 is
H, and R10 is selected from the group consisting of:
cycloalkyl (e.g., cyclopropyl) and alkyl (e.g., methyl
and i-propyl), and wherein in another example n is 1,
each R30 is H, R32 is H, and R10 is selected from the
group consisting of: methyl, i-propyl and cyclopropyl,
(9) -(C(R30)2)n-NR32-S(O)t-R10 (e.g.,
-(CH2)n-NH-S(O)"-R10 , for example wherein n is 1 and
t is 2) wherein in one example n is 1, each R30 is H,
R32 is H, t is 2, and R10 is selected from the group
consisting of: cycloalkyl (e.g., cyclopropyl) and
alkyl (e.g., methyl and i-propyl), and wherein in
another example n is 1, each R30 is H, R32 is H, t is
2, R10 is selected from the group consisting of:
methyl, i-propyl and cyclopropyl, and wherein in
another example n is 1, each R30 is H, R32 is H, t is
2, and R10 is methyl, (10) -(C(R30)2)n-NR32-C(O)-N(R
32)-R10 (e.g., -(CH2)n-NH-C(O)-NH-R 10 , for example
wherein n is 1) wherein in one example n is 1, each
R30 is H, each R32 is H, and R10 is alkyl (e.g.,
methyl and i-propyl), and wherein in another example n
is 1, each R30 is H, each R32 is H, and R is selected
from the group consisting of: methyl and i-propyl, ( 1
1)wherein in one example n is 1 and each R30 is H,
i.e., a moiety of the formula: (12) -CF3 (13)
-C(O)OR10 wherein in one example R10 is selected from
the group consisting of: H, alkyl (e.g., methyl and
ispropyl) and cyclopropyl (e.g., cyclopropyl), and
wherein in another example R10 is selected from the
group consisting of: H and alkyl, and wherein in
another example R10 is selected from the group
consiting of: H and methyl, (14) -(C(R30)2)nR13 (e.g.,
-(CH2)nR13) wherein in one example n is 1, each R30 is
H, and R13 is selected from the group consisting of:
-OH and -N(R 10)2, wherein each R10 is independently
selected, and wherein in another example n is 1, each
R30 is H, and R13 is selected from the group
consisting of: -OH and -N(R 10 )2, and each R10 is H
(i.e., R13 is -OH Or -NH 2) , ( 15) alkenyl (e.g.,
-CH=CHCH3) , (16) -NR 32-C(O)-R 14 (e.g., -NH-C(O)-R14
) wherein in one example R32 is H and R14 is selected
from the group consisting of: cycloalkyl (e.g.,
cyclopropyl), alkyl (e.g., methyl and propyl), aryl
(e.g., phenyl), amino (i.e., -NH2) , and heteroaryl
(e.g., pyridyl, such as, for example 2- pyridyl,
3-pyridyl, 4-pyridyl, pyrazolyl and imidazolyl), and
wherein in another example R32 is H and R14 is
selected from the group consisting of: cyclopropyl,
methyl, propyl, phenyl, and amino, wherein each R10 is
independently selected, for example: (a) in one
example moiety ( 17) is:wherein each R10 is
independently selected, (b) in another example moiety
(17) is: , and (c) in another example moiety (17) is:
wherein R10 is selected from the group consisting of:
aryl (e.g., phenyl) and alkyl (e.g., ethyl, and
prreeffeerrably R10 is phenyl o r ethyl, ( 18 )
wherein each R10 is independently selected, and
wherein in one example each R 10 is independently
selected and t is 2 , and wherein in another example
moiety (18) is -NH-S(O) 1-R10 , and wherein in another
example moiety (18) is -NH-S(O) -R 10 wherein t is 2 ,
and wherein in another example moiety (18) is -NH-S(O)
t-R10 - 1 is 2 , and R10 is alkyl (e.g., methyl), (19)
(also written a s -C(NH)N(R 15)R32 and -C(NH)NH(R 15),
respectively), wherein in one example R15 is -OH, and
in another example R32 is H and R15 is -OH, (20)
-C(O)-NR 32-(C(R 30)2)p-OR 10 (e.g., -C(O)-NH-(CH
2)P-OR 10, and, for example, -C(O)-NH-(CH 2)P-OR 10
wherein p is 2 ) wherein: (a) in one example p is 2 ,
(b) in another example R32 is H , (c) in another
example R10 is selected from the group consisting of:
H and alkyl (e.g., methyl), (d) in aannootthheerr
example R10 is selected from the group consisting of:
H and alkyl (e.g., methyl), and R32 is H ,(e) in
another example R10 is selected from the group
consisting of: H and alkyl (e.g., methyl), R32 is H,
an p is 2, (f) in another example R32 is H, each R30
is H, and R10 is alkyl, (g) in another example R32 is
H each R30 is H, and R10 is methyl, 



(h) in another example R32 is H, each R30 is H, p is 2
and R10 is alkyl, and (i) in another example R is H,
each R is H, p is 2 and R is methyl, (21 ) -C(O)N(R
10)2 wherein each R10 is independently selected, and
preferably each R10 is independently selected from the
group consisting of: (a) H, (b) alkyl (e.g., methyl,
butyl, and i-propyl), (c) heteroaryl (e.g., pyridyl),
(d) aryl (e.g., phenyl), and (e) cycloalkyl (e.g.,
cyclopropyl), wherein for example, each R10 is
selected from the group consisting of: H, methyl,
butyl, i-propyl, pyridyl, phenyl and cyclopropyl,
wherein, for example, said -C(O)N(R 10 )2 moiety is
selected from the group consisting of: -C(O)NH 2,
-C(O)NH(CH 3) , -C(O)NH(CH)(CH 3)2 (i.e.,
-C(O)NH(ipropyl)), -C(O)NH(C4H9), -C(O)NH(C 6H5)
(i.e., -C(O)NH(phenyl)), -C(O)NH(C 3H5) (i.e.,
-C(O)NH(cyclopropyl), and -C(O)NH(C 5H4N) (i.e.,
-C(O)NH(pyridyl), such as (22) -C(O)-NR 32-C(R 18)3
(e.g., -C(O)-NH-C(R 18)3) wherein each R18 is
independently selected from the group consisting of:
R10 and -C(O)OR 19 , and R19 is selected from the
group consisting of:alkyl (e.g., methyl) and
substituted arylalkyl (e.g., -CH2C6H4OH
(i.e.,hydroxybenzyl) such as, for example,
-p-CH2C6H4OH (i.e., p- OHbenzyl), and wherein: (a) in
one example R18 and R19 are as defined above with the
proviso that at least one R18 substitutent is other
than H (e.g., in one example one R18 is H and the
remaining two R18 groups are other than H, and in
another example two R18 substituents are H and the
remaining R18 substituent is other than H), (b) in
another example R18 is selected from the group
consisting of: H, aryl (e.g., phenyl), substituted
aryl (e.g., substituted phenyl, such as, for example
halophenyl-, such as, for example, flurophenyl (e.g.,
o-F-phenyl)), and -C(O)OR 19 ,(c) in another example
R18 is selected from the group consisting of: H,
phenyl, flurophenyl (e.g., o-F-phenyl), -C(O)OCH 3,
-C(O)OCH2C6H4OH (i.e., -C(O)O(OHbenzyl), such as,
-C(O)O(p-OHbenzyl)), (d) in another example R18 is
selected from the group consisting of: H, aryl (e.g.,
phenyl), substituted aryl (e.g., substituted phenyl,
such as, for example halophenyl-, such as, for
example, flurophenyl (e.g., o-F-phenyl)), and
-C(O)OR19 , provided that at least one R18
substitutent is other than H (e.g., in one example one
R18 is H and the remaining two R18 groups are other
than H, and in another example two R18 substituents
are H and the remaining R18 substituent is other than
H), (e) in another example R18 is selected from the
group consisting of: H, phenyl, flurophenyl (e.g.,
o-F-phenyl), -C(O)OCH 3, -C(O)OCH2C6H4OH (i.e.,
-C(O)O(OHbenzyl), such as, -C(O)O(p-OHbenzyl)),
provided that at least one R18 substitutent is other
than H (e.g., in one example one R18 is H and the
remaining two R18 groups are other than H, and in
another example two R18 substituents are H and the
remaining R18 substituent is other than H), (f) in
another example R is H, and each R is independently
selected from the group consisting of: R10 and -C(O)OR
19 , and R19 is selected from the group consisting
of:alkyl (e.g., methyl) and substituted arylalkyl
(e.g., -CH2C6H4OH (i.e.,hydroxybenzyl) such as, for
example, -p-CH2C6H4OH (i.e., p- OHbenzyl), (g) in
another example R32 is H and R18 and R19 are as
defined in paragraph (a), (h) in another example R32
is H and R18 and R19 are as defined in paragraph (b),
(i) in another example R32 is H and R18 and R19 are as
defined in paragraph (c), (j) in another example R32
is H and R18 and R19 are as defined in paragraph (d),
(k) in another example R32 is H and R18 and R19 are as
defined in paragraph (e), and (I) in another example
R32 is H and R18 and R19 are as defined in paragraph
(f), (23) -C(O)-NR32-(C(R30)2)n-C(O)-N(R 10)2 (e.g.,
-C(O)-NH-(CH 2)n-C(O)- NH2) , and wherein:in one
example R32 is H, in another example each R30 is H, in
another example n is 1, in another example n is 1 and
R32 is H, in another example each R10 is H, in another
example R32 is H and each R30 is H, in another example
R32 is H each R30 is H and n is 1, in another example
R32 is H, each R30 is H, n is 1, and each R10 is H, in
another example R32 is H, n is 1, each R30 is
independently 



selected from the group consisting of: H and aikyi,
and each R10 is independently selected from the group
consisting of: H and alkyl, and in another example R32
is H, n is 1, and each R30 is independently selected
from the group consisting of: H, methyl, ethyl and
i-propyl (or each R30 is independently selected from
the group consisting of H and i-propyl, or one R30 is
ipropyl and the other R30 is H), and each R10 is
independently selected from the group consisting of: H
methyl, ethyl and i-propyl (or each R10 is H), (24)
heterocycloalkenyl, such as, for example: wherein r is
1 to 3, and wherein in one example r is 1, i.e., in
one example the heterocycloalkenyl is
dihydroimidazolyl, such as, for example: (25) (26)
arylalkenyl- (aralkenyl-), for example, aryl(C2 to
C6)alkenyl-, such as for example, -CH=CH-phenyl; R2 is
selected from the group consisting of: O) H,(2) -CN,
(3) halo (e.g., F), (4) alkyl (e.g., C1 to C6 alkyl,
such as, for example, methyl, ethyl and propyl), (5)
substituted alkyl (e.g., substituted C1 to C6 alkyl,
such as, for example, substituted methyl and
substituted ethyl) wherein said substituted alkyl is
substituted with 1 to 3 substitutents (e.g., 1
substituent) selected from the group consisting of:
(a) -OH, (b) -O-alkyl (e.g., -O-(C1-C3alkyl), such as,
for example, -OCH3) , (c) -O-alkyl (e.g.,
-O-(C-i-C3alkyl)) substituted with 1 to 3 F atoms
(examples of said -Osubstituted alkyi portion include,
but are not limited to, -OCHF2 and -OCF 3) , and (d)
-N(R 40)2 wherein each R40 is independently selected
from the group consisting of: (i) H, (ii) C1-C3 alkyl
(e.g., methyl), (iii) -CF 3, and (e) halo (for example
F, Cl, and Br, and also for example F, examples of a
halo substituted alky group include, but are not
limited to, -CHF2) , (examples of said substituted
alkyl groups described in (5) include but are not
limited to -CH(OH)CH 3, -CH 2OH, and CH2OCH3), (6)
alkynyl (e.g., ethynyl), (7) alkenyl (e.g.,
-CH2-CH=CH2) , (8) -(CH 2)mR11 , (9) -N(R26)2 ( 10)
-OR23 (e.g., -OH, -OCH3 and -O-phenyl), ( 11) -N(R
26)C(O)R42 wherein in one example R26 is H or C1 to C6
alkyl (e.g., methyl) and R42 is alkyl (e.g., methyl),
and in another example -N(R 26)C(O)R42 is -NHC(O)CH3,
(12) cycloalkyl (e.g., C3 to C6 cycloalkyl, such as,
for example, cyclopropyl and cyclohexyl), ( 13)
cycloalkylalkyl (e.g., C3 to C6 cycloalkyl-(C 1 to
C3)alkyl-, such as, for example, cyclopropyl-CH 2- and
cyclohexyl-CH 2-), such as( 15) -O-(substituted alkyl)
wherein said substituted alkyl is substituted with 1
to 3 F atoms (examples of said -O-(substituted alkyl)
moiety include, but are not limited to, -OCHF2 and
-OCF 3) , (16) -S(O)t-alkyl, such as, for example, (a)
-S-alkyl (i.e., t is 0) such as, for example, -S-CH3,
and (b) -S(O) 2-alkyl (i.e., t is 2) such as, for
example, -S(O)2CH3, ( 17) -C(O)-alkyl (e.g.,
-C(O)CH3), (18) wherein methyl is an example of said
alkyl moiety, (19) wherein each alkyl is independently
selected, examples of this moiety include, but are not
limited to: (20) which each alkyl is independently
selected, examples of this moiety include, but are not
limited to, (21)wherein each alkyl is independently
selected, (22) -N(R 48)-C(O)-R48 wherein each R48 is
independently selected from the group consisting of: H
and alkyl (e.g., C1 to C6 alkyl, such as, for example,
methyl), and wherein examples of this moiety include,
but are not limited to, -NH-C(O)-H, and -N(CH 3J-C(O)H
and (23) -C(O)-alkyl, such as, for example, -C(O)-(CrC
6 alkyl), such as, for example, -C(O)CH3; and wherein:
(a) in one example said (14) moiety is and n is 1, (b)
in another example said (14) moiety is 



(i.e., n is 1, and each R30 is H), (c) in another
example Z2 is -NH- in (a), (d) in another example Z2
is -NH- in (b),' (e) in another example Z2 is -O- in
(a), (f) in another example Z2 is -O- in (b), (g) in
another example Z2 is -CH 2- in (a), (h) in another
example Z2 is -CH 2- in (b), (i) in another example R2
is -(CH 2)mR11 and m is 1, (j) in another example R2
is -N(R 26)2, (k) in another example R2 is -N(R 26)2,
and each R26 is H (i.e., R2 is -NH 2), (1) in another
example R2 is -OR 23, and (m) in another example R2 is
-OH (i.e., R23 is H); each R3, R4, R5, R6 and R7 is
independently selected from the group consisting of:
(1) H, (2) alkenyl (e.g., -CH2CH=CH2) , (3)
substituted alkenyl, (4) alkyl, (5) substituted
alkyl,(6) cycloalkyl, (7) substituted cycloalkyl, (8)
cycloalkylalkyl-, (9) substituted cycloalkylalkyl-,
(10) heterocycloalkyl, ( 11) substituted
heterocycloalkyl, (12) heterocycloalkylalkyl-, (13)
substituted heterocycloalkylalkyl-, (14) -C(O)R 10
wherein in one example R10 is selected from the group
consisting of: aikyi (e.g., C1 to C6, e.g., methyl), (
15) arylheteroaryl- (e.g., phenylthiadiazolyl-), (16)
substituted arylheteroaryl- (e.g., substituted
phenylthiadiazolyl-), (17) heteroarylaryl-, such as,
for example, pyrimidinylphenyl-, pyrazinylphenyl-,
pyridinylphenyl- (i.e., pyridylphenyl-),
furanylphenyl-, thienylphenyl-, thiazolylphenyl-,
oxadiazolylphenyl-, and pyridazinylphenyl-, (18)
substituted heteroarylaryl-, such as, for example,
substituted pyrimidinylphenyl-, substituted
pyrazinylphenyl-, substituted pyridinylphenyl- (i.e.,
substituted pyridylphenyl-), substituted
furanylphenyl-, substituted thienylphenyl-,
substituted thiazolylphenyl-, substituted
pyrimidinylphenyl, substituted oxadiazolylphenyl-, and
substituted pyridazinylphenyl-, (19) aryl (e.g.,
phenyl), (20) substituted aryl (e.g., substituted
phenyl), (21 ) heteroaryl (e.g., thiazolyl, thienyl,
pyridyl, and pyrimidinyl), (22) substituted heteroaryl
(e.g., substituted thiazolyl, substituted pyridyl and
substituted pyrimidinyl), examples of substituted
heteroaryl groups include, for example
bromothiazolyl-, bromopyrimidinyl-,
fluoropyrimidinyl-, and ethenylpyrimidinyl-, (23)
heteroarylheteroaryl- (e.g., pyrimidinylpyridyl-,
pyrimidinylthiazolyl-, and pyrimidinylpyrazinyl-),
(24) substituted heteroarylheteroaryl- (e.g.,
substituted pyrimidinylpyridyl-, and substituted
pyrimidinylpyrazinyl-), (25) arylaminoheteroaryl-
(e.g., phenyl-NH-oxadiazolyl-), (26) substituted
arylaminoheteroaryl- (e.g., substituted
phenyl-NHoxadiazolyl-),(27) arylalkynyl- (e.g.,
aryl(C2 to C4)alkynyl such as, for example
phenylethynyl-), (28) substituted arylalkynyl- (e.g.,
substituted aryl(C2 to C4)alkynyl-, such as, for
example, substituted phenylethynyl-), (29)
heteroarylalkynyl- (e.g., heteroaryl(C2 to
C4)alkynyl-, such as, for example,
pyrimidinylethynyl-), (30) substituted
heteroarylalkynyl- (e.g., substituted heteroaryl(C2 to
C4)alkynyl-, such as, for example substituted
pyrimidinylethynyl-), (31 ) benzoheteroaryl (i.e., a
fused phenyl and heteroaryl rings), such as, for
example, benzothiazoie and quinoxaline; wherein said
R3, R4, R5, R6 and R7 substituted groups (7), (9), (
11), (13), (16), (18), (20), (22), (24), (26), (28)
and (30) are substituted with 1 to 3 substituents
independently selected from the group consisting of:
-NH2, -NHR20 (e.g., -NHCH2CH3 and -NHCH 3) , -N(R20)2
wherein each R20 is independently selected, alkyl
(e.g., C1 to C6 alkyl, e.g., methyl, ethyl, and
i-propyl), alkenyl (e.g., C2 to C6 alkenyl, such as,
for example -CH=CH2), halo (e.g., F, Cl and Br, and in
another example F), -C(O)-NH-R28 



(e.g., -C(O)-NH-CH 3) , -C(O)OR28 (e.g., -C(O)OC2H5) ,
-C(O)R28 ( e.g., -C(O)CH3), and -OR 20 (e.g., -OCH3),
wherein said R3, R4, R5, R6 and R7 substituted groups
(3) and (5) are substituted with 1 to 3 substituents
independently selected from the group consisting of:
-NH2, halo (e.g., F, Cl and Br, and in another example
F), -C(O)-NH-R (e.g., -C(O)-NH-CH3), -C(O)OR28 (e.g.,
-C(O)OC2H5) , and -C(O)R28 (e.g., -C(O)CH3) , and
wherein: in one example said substituted
heteroarylaryl (moiety (18) above) is substituted with
1 to 3 substituents independently selected from the
group consisting of: -NH2, alkyl (e.g., C1 to C6
alkyl, e.g., methyl), halo (e.g., F, Cl and Br, such
as, for example F), in another example said
substituted aryl (moiety (20) above) is substituted
with 1 to 3 substituents independently selected from
the group consisting of halo (e.g., F, Cl and Br),
-C(O)-NH-R28 (e.g., -C(O)-NH-CH3), -C(O)OR28 (e.g.,
-C(O)O-C2H5), and -C(O)R28 (e.g., -C(O)CH3), and in
another example said substituted heteroaryl (moiety
(22) above) is substituted with 1 to 3 substitutents
selected from the group consisting of: halo (e.g., Br,
F, and Cl), alkenyl (e.g., C2 to C6 alkenyl, such as,
for example, -CH=CH2);R5A is selected from the group
consisting of: halo (for example, F, Cl, and Br, and
in another example F), -OH, alkyl (e.g., C1 to C6
alkyl, such as, for example, -CH3) , -O-alkyl (such
as, for example, -O-(C1 to C6 alkyl), also, for
example, -0-(C 1 to C3 alkyl), also for example, -0-(C
1 to C2 alkyl), and in one example -O-CH 3); R8 is
selected from the group consisting of: H, -OH,
-N(R10)2 (e.g., -NH2) , -NR10C(O)R12 (e.g., -NHC(O)CH
3) , and alkyl (e.g., methyl); each R9 is
independently selected from the group consisting
of:halogen, -CN, -NO2, -OR10 , -SR10, -N(R10)2, and
R10 ; each R10 is independently selected from the
group consisting of: H, alkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, alkylheteroaryl-, alkylaryl-,
substituted alkyl, substituted aryl, substituted
arylalkyl, substituted heteroaryl, substituted
heteroarylalkyl, substituted cycloalkyl, substituted
cycloalkylalkyl, substituted heterocycloalkyl,
substituted heterocycloalkylalkyl, substituted
alkylheteroaryl-, substituted alkylaryl-,
heterocycloalkenyl and substituted heterocycloalkenyl,
and wherein: said R10 substituted alkyl is substituted
with 1 to 3 substituents independently selected from
the group consisting of: -NH2, -NHR20, -NO2, -CN,
-OR26, halo (e.g., F, Cl and Br, and in another
example F), -C(O)-NH-R26 (e.g., -C(O)-NH-CH 3, i.e.,
R26 is alkyl, such as methyl), -C(O)OR26 (e.g.,
-C(O)OC2H5, i.e., R26 is alkyl, such as ethyl), and
-C(O)R26 (e.g., -C(O)CH3, i.e., R26 is alkyl, such as
methyl), and said R10 substituted aryl, substituted
arylalkyl, substituted heteroaryl, substituted
heteroarylalkyl, substituted cycloalkyl, substituted
cycloalkylalkyl, substituted heterocycloalkyl,
substituted heterocycloalkylalkyl, substituted
alkylheteroaryl- and substituted alkylaryl- are
substituted with 1 to 3 substituents independently
selected from the group consisting of: (I ) -NH2, (2)
-NO2, (3) -CN, (4) -OH, (5) -OR20, (6) -OCF3, (7)
alkyl (e.g., C1 to C6 alkyl) substituted with 1 to 3
independently selected halo atoms (e.g., F, Cl and
Br), examples of the substituted alkyl include, but
are not limited to, -CF3, -CHF2 and-CH 2F, (8) -C(O)R
38 (e.g., R38 is H or alkyl (e.g., C1 to C6 alkyl,
such as, for example, methyl or ethyl), for example,
R38 is alkyl (e.g., methyl), thus, an example of
-C(O)R38 is -C(O)CH 3) , (9) alkyl (e.g., C1 toC6
alkyl, e.g., methyl, ethyl, and i-propyl), ( 10)
alkenyl (e.g., C2 to C6 alkenyl, such as, for example
-CH=CH2), ( 1 1) halo (e.g., F, Cl and Br, and in
another example F), (12) -C(O)-NH-R26 (e.g.,
-C(O)-NH-CH3) , (13) -C(O)OR38 (e.g., R38 is H or
alkyl (e.g., C1 to C6 alkyl, such as, for example,
methyl or ethyl), for example, R38 is alkyl (e.g.,
methyl or ethyl), thus, for example, -C(O)OR38 is
-C(O)OC2H5) , (14) -C(O)-NR32-(C(R30 )2)n-N(R38)2
(e.g., -C(O)-NH-(CH2)n-N(R38)2) (wherein (a) in one
example R32 is H, (b) in another example each R30 is
H, (c) in another example n is 2, (d) in another
example each R38 is independently selected, (e) in
another example each R38 is independently selected
from the group consisting of: H and alkyl (e.g.,
methyl), (f) in another example R32 is H, each R30 is
H, and each R38 is independently selected, (g) in
another example R32 is H, each R30 is H, and each R38
is independently selected from the group consisting
of: H and alkyl (e.g., methyl), (15) -S(O)tR38
(wherein in one example t is 2, and in another example
R38 is alkyl (e.g., methyl or isopropyl), and in
another example t is 2 and R38 is alkyl (e.g., methyl
or isopropyl)), ( 16) -C(O)-NR32-R38 (e.g.,
-C(O)-NR32-R38) (wherein one example R32 is H, in
another example R38 is alkyl (e.g., propyl), and in
another example R32 is H and R38 is alkyl (e.g.,
propyl)), (17) -NR32-C(O)-R38 (e.g., -NH-C(O)-R38)
(wherein in one example R32 is H, in another example
R38 is alkyl (e.g., methyl), and in another example
R32 is H and R38 is alkyl (e.g., methyl)), 



(wherein in one example R32 is H, in another example
R38 is H, and in another example R32 is H and R38 is
H), (19) -NHR 20 (e.g., -NHCH3, -NHC2H5) , (20)
cycloalkyl (e.g., C3 to C6 cycloalkyl, such as, for
example, cyclopropyl), (21 ) -O-alkyl-O-R 20 (e.g.,
-O-(C1 to C6)alkyl-OR20 , such as, for example, -0-CH
2CH2-OCH3) , (22) hydroxyalkyl (e.g., hydroxy(C1 to
C6)alkyl, such as, for example, -CH2OH and -C(CH
3)2OH), (23) -N(R 20)2 wherein each R20 is
independently selected (e.g., -N(CH3)2), (24) -alkyl-
OR20 (e.g., -(C1 to C6)alkyl-OR20, such as, for
example, -CH2OCH3) , (25) -O-alkyl-OH (e.g., -0-(C 1
to C6)alkyl-OH, such as, for example, -0-CH 2-CH2-OH),
(26) - NH(hydroxyalkyl) (e.g., -NH(hydroxy(C 1 to
C6)alkyl, such as, for example, - NH(CH2CH2OH)), and
(27) oxazolidinone, such as, for example,R11 is
selected from the group consisting of: F, -OH, -CN,
-OR10 , -NHNR1R10 , -SR10 and heteroaryl (e.g.,
triazolyl, such as, for example, R12 is selected from
the group consisting of: alkyl, aryl, heteroaryl,
cycloalkyl, cycloalkylalkyl, heterocycloalkyl and
heterocycloalkylalkyl; R14 is selected from the group
consisting of: alkyl, aryl, heteroaryl, cycloalkyl,
cycloalkylalkyl-, heterocycloalkyl,
alkylheterocycloalkyl, heterocycloalkylalkyl-,
alkylheteroaryl- and alkylaryl-; R15 is selected from
the group consisting of: H, -OH, alkyl, aryl,
heteroaryl, cycloalkyl, cycloalkylalkyl-,
heterocycloalkyl and heterocycloalkylalkyl-,
alkylheteroaryland alkylaryl-; R represents alkyl
(e.g., C1 to C6 alkyl, such as, for example, methyl,
ethyl or isopropyl); R23 is selected from the group
consisting of: H, alkyl (e.g., C1 to C6 alkyl, such
as, for example, methyl and i-propyl), aryl (e.g.,
phenyl), cycloalkyl (e.g., C3 to C6 cycloalkyl, such
as, for example, cyclopropyl and cyclohexyl), and
cycloalkylalkyl- (e.g., C3 to C6 cycloalkylalkyl-,
such as -(CH2)n-cycloalkyl, such as -(CH2)n-(C3 to
C6)cycloalkyl, wherein each H of each -(CH 2)n- moiety
can independently be substituted with an alkyl group
(e.g., C1 to C6 alkyl, such as, for example, methyl),
and wherein in one example n is 1 and the -CH 2-
moiety is not substituted, that is, -CH2- cycloalkyl,
such as, -CH^cyclopropyl, is an example of said
cycloalkylalkyl- moiety); each R26 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example, methyl
and ethyl); R28 is alkyl (e.g., C1 to C6 alkyl, such
as, for example, methyl or ethyl); each R30 is
independently selected from the group consisting of:
H, alkyl (e.g., C1 to C6 alkyl, such as, for example
methyl, ethyl and i-propyl), and F, and wherein in one
example each R30 is H;each R32 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl,
ethyl and propyl), and wherein each R32 is generally
H; each R35 is independently selected from the group
consisting of: H and C1 to C6 alkyl (e.g., methyl,
ethyl, i-propyl, and propyl), and wherein in one
example both R35 substitutents are the same or
different alkyl groups (e.g., both R35 groups are the
same alkyl group, such as methyl), and in another
example one R35 group is H and the other R35 group is
alkyl, such as methyl), and in another example each
R35 is preferably H; R36 is selected from the group
consisting of: H, alkyl (e.g., C1 to C6 alkyl, such
as, for example, methyl, ethyl and propyl), and
-O-alkyl (e.g., -O-(C1 to C6) alkyl, such as, for
example, -O-(C1 to C2) alkyl, such as, for example,
-OCH3) , and preferably R36 is selected from the group
consisting of H and methyl, and more preferably R36 is
H; each R38 is independently selected from the group
consisting of: H, alkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl,
alkylheteroaryl-, alkylaryl-, substituted alkyl,
substituted aryl, substituted arylalkyl, substituted
heteroaryl, substituted heteroarylalkyl, substituted
cycloalkyl, substituted cycloalkylalkyl, substituted
heterocycloalkyl, substituted heterocycloalkylalkyl,
substituted alkylheteroaryl- and substituted
alkylaryl-, and wherein: said R38 substituted alkyl is
substituted with 1 to 3 substituents independently
selected from the group consisting of: -NH2, -NO2,
-CN, -OR26, halo (e.g., F, Cl and Br, and in another
example F), -C(O)-NH-R28 (e.g., -C(O)-NH-CH 3),
-C(O)OR28 (e.g., -C(O)OC2H5) , and -C(O)R28 ( e.g.,
-C(O)CH3) , and said R38 substituted aryl, substituted
arylalkyl, substituted heteroaryl, substituted
heteroarylalkyl, substituted cycloalkyl, substituted
cycloalkylalkyl, substituted heterocycloalkyl,
substituted heterocycloalkylalkyl, substituted
alkylheteroaryl- and substituted alkylaryl- are
substituted with 1 to 3 substituents independently
selected from the group consisting of: (I ) -NH2, (2)
-NO2, (3) -CN, (4) -OH, (5) -OR20, (6) -OCF3, (7)
-CF3, (8) -C(O)R26 (e.g., R26 is H or C1 to C6 alkyl,
such as, for example, methyl or ethyl, for example,
R26 is alkyl (e.g., methyl), thus, an example of
-C(O)R26 is -C(O)CH 3), (9) alkyl (e.g., C1 to C6
alkyl, e.g., methyl, ethyl, 



and i-propyl), (10) alkenyl (e.g., C2 to C6 alkenyl,
such as, for example -CH=CH2), ( 11) halo (e.g., F, Cl
and Br, and in another example F), (12) -C(O)-NH-R 26
(e.g.,-C(O)-NH-CH 3) , ( 13) -C(O)OR 26 (e.g., R26 is
H or e.g., C1 to C6 alkyl, such as, for example,
methyl or ethyl, for example, R26 is alkyl (e.g.,
methyl or ethyl), thus, for example, -C(O)OR26 is
-C(O)OC2H5) , (14) -C(O)-NR32-(C(R3O)2)n-N(R26)2
(e.g., -C(O)-NH-(CH 2)n-N(R26)2) (wherein (a) in one
example R32 is H, (b) in another example each R is H,
(c) in another example n is 2, (d) in another example
each R is independently selected, (e) in another
example each R26 is independently selected from the
group consisting of: H and methyl), (f) in another
example R32 is H, each R30 is H, and each R26 is
independently selected, (g) in another example R32 is
H, each R30 is H, and each R26 is independently
selected from the group consisting of: H and methyl),
(15) -S(O) R26 (wherein in one example t is 2, and in
another example R26 is methyl, and in another example
t is 2 and R26 is methyl), (16) -C(O)N(R 32)(R26)
(wherein in one example R32 is H, in another example
R26 is alkyl (e.g., propyl), and in another example
R32 is H and R26 is alkyl (e.g., propyl)), ( 17)
-NR32C(O)R26 (e.g., -NHC(O)R 26) (wherein in one
example R32 is H, in another example R26 is alkyl
(e.g., methyl), and in another example R32 is H and
R26 is alkyl (e.g., methyl)), (wherein in one example
R32 is H, in another example R26 is H, and in another
example R32 is H and R26 is H); and (19) -NHR 20; R42
is selected from the group consisting of: alkyl (e.g.,
C1 to C6 alkyl, such as, for example -CH 3), aryl
(e.g., phenyl), heteroaryl (e.g., thiazolyl and
pyridyl), and cycloalkyl (e.g., C3 to C6 cycloalkyl,
such as, for example, cyclopropyl); R44 is selected
from the group consisting of: H, alkyl (e.g., C1 to C6
alkyl, such as, for example, C1 to C3 alkyl, such as,
for example, methyl, ethyl and i-propyl), cycloalkyl
(e.g., C3 to C6 cycloalkyl, such as, for example,
cyclopropyl and cyclohexyl), and cycloalkylalkyl
(e.g., (C3 to C6)cycloalky(C 1 to C6)alkyl, such as,
for example, (C3 to C6)cycloalky(C 1 to C3)alkyl, such
as, for example, (C3 to C6)cycloalky-methyl-, such as,
for example, cyclopropyl-methyl- and
cyclohexyl-methyl-), and in one example, R44 is H;
Each R46 is independently selected from the group
consisting of: H, alkyl (e.g., C1 to C6 alkyl, such
as, for example, C1 to C3 alkyl, such as, for example,
methyl, ethyl and i-propyl), cycloalkyl (e.g., C3 to
C6 cycloalkyl, such as, for example, cyclopropyl and
cyclohexyl), and cycloalkylalkyl (e.g., (C3 to
C6)cycloalky(C 1 to C6)alkyl, such as,for example, (C3
to C6)CyClOaIKy(C1 to C3)alkyl, such as, for example,
(C3 to C6)cycloalky-methyl-, such as, for example,
cyclopropyl-methyl- and cyclohexylmethyl-), and in one
example, each R46 is H; and with the proviso that: (
1) Q1 is a substituted ring wherein at least one
substitutent is halo; and/or (2) R2 is substituted
alkyl wherein said substituent is -OCH 3, or R2 is
selected from the group consisting of: -CH2OH and -CH
2OCH3; and/or (3) at least one of R3, R4, R5, R6, and
R7 is: (i) selected from the group consisting of:
oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl; or (ii)
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR 20 (e.g.,
-NHCH2CH3 and -NHCH 3), -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH 3) ;
and/or (4) R5A is alkyl (e.g., C1 to C alkyl, such as,
for example, -CH3) ; and/or (5) R10 is a substituted
aryl, and at least one substitutent is selected from
the group consisting of: (a) -S(O) tR38 wherein R38 is
isopropyl, (b) -O-alkyl-O-R 20 , (c) hydroxyalkyl,(d)
-N(R 20)2 (e) -alkyl-OR 20, 



(f) -O-alkyl-OH, (g) -NH(hydroxyalkyl), and (h)
oxazolidinone; and/or (6) R20 is isopropyl. In another
embodiment of the compounds of formula 1.0 the proviso
is that: ( 1 ) Q1 is a substituted ring wherein at
least one substitutent is halo; and/or (2) R2 is
substituted alkyl wherein said substituent is -OCH 3,
or R2 is selected from the group consisting of: -CH2OH
and -CH 2OCH3; and/or (3) at least one of R3, R4, R5,
R6, and R7 is: (i) selected from the group consisting
of: oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl; or (ii)
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3), -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3) ;
and/or (4) R5A is alkyl (e.g., C1 to C6 alkyl, such
as, for example, -CH3) ; and/or (5) R10 is a
substituted aryl, and at least one substitutent is
selected from the group consisting of:(a) -O-alkyl-O-R
20, (b) hydroxyalkyl, (C) -N(R 20)2, (d) -alkyl-OR 20,
(e) -O-alkyl-OH, (f) -NH(hydroxyalkyl), and (g)
oxazolidinone; and/or (6) R20 is isopropyl. In another
embodiment of the compounds of formula 1.0 the proviso
is that: ( 1) Q1 is a substituted ring wherein at
least one substitutent is halo; and/or (2) R2 is
substituted alkyl wherein said substituent is -OCH 3,
or R2 is selected from the group consisting of: -CH2OH
and -CH 2OCH3; and/or (3) at least one of R3, R4, R5,
R6, and R7 is: (i) selected from the group consisting
of: oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl; or (ii)
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3), -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3);
and/or (4) R5A is alkyl (e.g., C1 to C6 alkyl, such
as, for example, -CH3) ; and/or(5) R10 is a
substituted aryl, and at least one substitutent is
selected from the group consisting of: 



(a) -O-alkyl-O-R 20 , (b) hydroxyalkyl, (C) -N(R 20)2,
(d) -alkyl-OR 20, (e) -O-alkyl-OH, (f)
-NH(hydroxyalkyl), and (g) oxazolidinone. In another
embodiment of the compounds of formula 1.0 the proviso
is that: ( 1) Q1 is a substituted ring wherein at
least one substitutent is halo; and/or (2) at least
one of R3, R4, R5, R6, and R7 is: (i) selected from
the group consisting of: oxadiazolylphenyl-,
pyridazinylphenyl-, pyrimidinylpyrazinyl-, substituted
oxadiazolylphenyl-, substituted pyridazinylphenyl-,
substituted pyrimidinylpyrazinyl-, and
benzoheteroaryl; or (ii) selected from the group
consisting of: (a) substituted cycloalkyl, (b)
substituted cycloalkylalkyl-, (c) substituted
heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3) ;
and/or (3) R5A is alkyl (e.g., C1 to C6 alkyl, such
as, for example, -CH3) ; and/or(4) R10 is a
substituted aryl, and at least one substitutent is
selected from the group consisting of: (a)
-O-alkyl-O-R 20, (b) hydroxyalkyl, (c) -N(R 20)2, (d)
-alkyl-OR 20, (e) -O-alkyl-OH, (f) -NH(hydroxyalkyl),
and (g) oxazolidinone. In another embodiment of the
compounds of formula 1.0 the proviso is that: ( 1 ) Q1
is a substituted ring wherein at least one
substitutent is halo; and/or (2) R2 is substituted
alkyl wherein said substituent is -OCH 3, or R2 is
selected from the group consisting of: -CH2OH and -CH
2OCH3; and/or (3) R5 is: (i) selected from the group
consisting of: oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl; or (ii)
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, G) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3);
and/or(4) R5A is alkyl (e.g., C1 to C6 alkyl, such as,
for example, -CH3); and/or (5) R10 is a substituted
aryl, and at least one substitutent is selected from
the group consisting of: 



(a) -O-alkyl-O-R 20, (b) hydroxyalkyl, (C) -N(R 20)2
(d) -alkyl-OR 20, (e) -O-alkyl-OH, (f)
-NH(hydroxyalkyl), and (g) oxazolidinone; and/or (6)
R20 is isopropyl. In another embodiment of the
compounds of formula 1.0 the proviso is that: ( 1 ) Q1
is a substituted ring wherein at least one
substitutent is halo; and/or (2) R2 is substituted
alkyl wherein said substituent is -OCH 3, or R2 is
selected from the group consisting of: -CH2OH and -CH
2OCH3; and/or (3) R5 is: (i) selected from the group
consisting of: oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl; or (ii)
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20
(e.g.,-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each
R20 is independently selected), and -OR 20 (e.g.,
-OCH3) ; and/or (4) R5A is alkyl (e.g., C1 to C6
alkyl, such as, for example, -CH3) ; and/or (5) R10 is
a substituted aryl, and at least one substitutent is
selected from the group consisting of: (a)
-O-alkyl-O-R 20, (b) hydroxyalkyl, (C) -N(R 20)2, (d)
-alkyl-OR 20, (e) -O-alkyl-OH, (f) -NH(hydroxyalkyl),
and (g) oxazolidinone. In another embodiment of the
compounds of formula 1.0 the proviso is that: ( 1) Q1
is a substituted ring wherein at least one
substitutent is halo; and/or (2) R5 is: - (i) selected
from the group consisting of: oxadiazolylphenyl-,
pyridazinylphenyl-, pyrimidinylpyrazinyl-, substituted
oxadiazolylphenyl-, substituted pyridazinylphenyl-,
substituted pyrimidinylpyrazinyl-, and
benzoheteroaryl; or (ii) selected from the group
consisting of: (a) substituted cycloalkyl, (b)
substituted cycloalkylalkyl-, (c) substituted
heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20
(e.g.,-NHCH 2C H 3 and -NHCH 3 ) , -N(R 20 )2 (wherein
each R20 is independently selected), and -OR 20 (e.g.,
-OCH 3 ) ; and/or (3) R5A is alkyl (e.g., C 1 to C 6
alkyl, such as, for example, -CH 3 ) ; and/or (4) R 10
is a substituted aryl, and a t least one substitutent
is selected from 



the group consisting of: (a) -O-alkyl-O-R 20 , (b)
hydroxyalkyl, (C) -N(R 20)2 , (d) -alkyl-OR 20 , (e)
-O-alkyl-OH, (f) -NH(hydroxyalkyl), and (g)
oxazolidinone. In another embodiment o f the compounds
o f formula 1 .0, Q 1 is a substituted ring wherein a
t least one substitutent is halo. In another
embodiment o f the compounds o f formula 1 .0, R2 is
substituted alkyl wherein said substituent is -OCH 3 .
IInn aannootthheerr eemmbbooddiimmeenntt ooff tthhee
compounds o f formula 1 .0, R2 is selected from the
group consisting of: -CH 2O H and -CH 2OCH 3 . In
another embodiment o f the compounds o f formula 1 .0,
a t least one o f R 3 , R4 , R5 , R6 , and R7 is: (i)
selected from the group consisting of:
oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl; o r (ii)
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-,(j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (N)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3) . In
another embodiment of the compounds of formula 1.0 at
least one of R3, R4, R5, R6, and R7 is selected from
the group consisting of: oxadiazolylphenyl-,
pyridazinylphenyl-, pyrimidinylpyrazinyl-, substituted
oxadiazolylphenyl-, substituted pyridazinylphenyl-,
substituted pyrimidinylpyrazinyl-, and
benzoheteroaryl. In another embodiment of the
compounds of formula 1.0 at least one of R3, R4, R5,
R6, and R7 is selected from the group consisting of:
(a) substituted cycloalkyl, (b) substituted
cycloalkylalkyl-, (c) substituted heterocycloalkyl,
(d) substituted heterocycloalkylalkyl-, (e)
substituted arylheteroaryl-, (f) substituted
heteroarylaryl-, (g) substituted aryl, (h) substituted
heteroaryl, (i) substituted heteroarylheteroaryl-, (j)
substituted arylaminoheteroaryl-, (k) substituted
arylalkynyl-, and (I) substituted heteroarylalkynyl-,
and wherein at least one substitutent on at least one
at least one of said (ii)(a) to (U)(I) R3, R4, R5, R6,
or R7 group is selected from the group consisting of:
-NHR20 (e.g., -NHCH2CH3 and -NHCH 3) , -N(R20)2
(wherein each R20 is independently selected), and -OR
20 (e.g., -OCH3) . In another embodiment of the
compounds of formula 1.0, R5 is: (i) selected from the
group consisting of: oxadiazolylphenyl-,
pyridazinylphenyl-, pyrimidinylpyrazinyl-, substituted
oxadiazolylphenyl-, substituted pyridazinylphenyl-,
substituted pyrimidinylpyrazinyl-, and
benzoheteroaryl; or (ii) selected from the group
consisting of:(a) substituted cycloalkyl, (b)
substituted cycloalkylalkyl-, (c) substituted
heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, 



(f) substituted heteroarylaryl-, (g) substituted aryl,
(h) substituted heteroaryl, (i) substituted
heteroarylheteroaryl-, G) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, and wherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3) . In
another embodiment of the compounds of formula 1.0 R5
is selected from the group consisting of:
oxadiazolylphenyl-, pyridazinylphenyl-,
pyrimidinylpyrazinyl-, substituted oxadiazolylphenyl-,
substituted pyridazinylphenyl-, substituted
pyrimidinylpyrazinyl-, and benzoheteroaryl. In another
embodiment of the compounds of formula 1.0 R5 is
selected from the group consisting of: (a) substituted
cycloalkyl, (b) substituted cycloalkylalkyl-, (c)
substituted heterocycloalkyl, (d) substituted
heterocycloalkylalkyl-, (e) substituted
arylheteroaryl-, (f) substituted heteroarylaryl-, (g)
substituted aryl, (h) substituted heteroaryl, (i)
substituted heteroarylheteroaryl-, (j) substituted
arylaminoheteroaryl-, (k) substituted arylalkynyl-,
and (I) substituted heteroarylalkynyl-, andwherein at
least one substitutent on at least one at least one of
said (ii)(a) to (U)(I) R3, R4, R5, R6, or R7 group is
selected from the group consisting of: -NHR20 (e.g.,
-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each R20 is
independently selected), and -OR 20 (e.g., -OCH3) . In
another embodiment of the compounds of formula 1.0,
R5A is alkyl (e.g., C1 to C6 alkyl, such as, for
example, -CH3) . In another embodiment of the
compounds of formula 1.0, R10 is a substituted aryl,
and at least one substitutent is selected from the
group consisting of: (a) -S(O)tR38 wherein R38 is
isopropyl, (b) -O-alkyl-O-R 20, (c) hydroxyalkyl, (d)
-N(R 20)2, (e) -alkyl-OR 20, (f) -O-alkyl-OH, (g)
-NH(hydroxyalkyl), and (h) oxazolidinone. In another
embodiment of the compounds of formula 1.0, R10 is a
substituted aryl, and at least one substitutent is
selected from the group consisting of: (a)
-O-alkyl-O-R 20, (b) hydroxyalkyl, (C) -N(R 20)2, (d)
-alkyl-OR 20, (e) -O-alkyl-OH, (f) -NH(hydroxyalkyl),
and (g) oxazolidinone. In another embodiment of the
compounds of formula 1.0, R20 is isopropyl. When R1 is
a cycloalkyl group (i.e., R1 is R10 wherein R10 is
cycloalkyl), examples of said cycloalkyl group
include, but are limited to, cyclopropyl and
cyclobutyl. When R1 is a heterocycloalkyl group (i.e.,
R1 is R10 wherein R10 is heterocycloalkyl), examples
of said heterocycloalkyl group include, but are
limited to, morpholinyl, pyrrolidinyl, piperidinyl and
piperazinyl. When R1 is a heteroaryl group (i.e., R1
is R10 and R10 is heteroaryl), examples of said
heteroaryl group include, but are not limited to,(a)
unsubstituted heteroaryl, (b) heteroaryl substituted
with 1 to 3 substituents independently selected from
the group consisting of: -C(O)R 38 (e.g., R38 is alkyl
such as methyl) -NHR 20 (e.g., -NHCH3) , -OR20 (e.g.,
-OCH3) , cycloalkyl (e.g., cyclopropyl) and halo
(e.g., Cl), (c) heteroaryl selected from the group
consisting of: pyrrolyl, pyrazolyl, 



imidazolyl, furanyl, thienyl, thiazolyl, pyridyl,
pyridyl N-O, and pyrimidinyl, (d) heteroaryl selected
from the group consisting of: pyrrolyl, pyrazolyl,
imidazolyl, furanyl, thienyl, thiazolyl, pyridyl,
pyridyl N-O, and pyrimidinyl, wherein said heteroaryl
is substituted with 1 to 3 substituents independently
selected from the group consisting of: -C(O)R 38
(e.g., R38 is alkyl such as methyl) -NHR 20 (e.g.,
-NHCH3) , -OR20 (e.g., -OCH3), cycloalkyl (e.g.,
cyclopropyl) and halo (e.g., Cl), and (e) heteroaryl
selected from the group consisting of: thienyl
substituted with -C(O)R 38 (such as, for example,
thienyl substituted with -C(O)CH 3), thiazolyl
substituted with -NHR 20 such as, for example
(thazolyl substituted with-NHCH3) , pyridyl
substituted with halo (such as, for example, pyridyl
substituted with -Cl), pyridyl substituted with -OR 20
(such as, for example, pyridyl substituted with
methyl), and pyrimidinyl substituted with -OR 20 (such
as, for example, pyrimidinyl substituted with -OCH 3)
. When R1 is a heteroarylalkyl group (i.e., R1 is R10
and R10 is heteroarylalkyl), examples of said
heteroarylalkyl group include, but are not limited to,
(a) unsubstituted heteroarylalkyl- (b)
heteroarylalkyl- substituted with 1 to 3 substituents
independently selected from the group consisting of:
-C(O)R 38 (e.g., R38 is alkyl such as methyl) , -NHR
20 (e.g., -NHCH3) , -OR20 (e.g., -OCH3), and halo
(e.g., Cl), (c) heteroarylalkyl- selected from the
group consisting of: pyrrolylalkyl- (e.g.,
pyrrolylCH2-), pyrazolylalkyl- (e.g., pyrazolylCH2-),
imidazolylalkyl- (e.g., imdazolyl- CH2-),
furanylalkyl- (e.g., furanylCH2-), thienylalkyl-
(e.g., thienylCH 2-), thiazolylalkyl- (e.g.,
thiazolylCH2-), pyridylalkyl- (e.g., pyridylCH2-),
pyridyl N-O alkyl- (e.g., pyridyl(NO) CH2-), and
pyrimidinylalkyl- (e.g., pyrimidinylCH2-), (d)
heteroarylalkyl- selected from the group consisting
of: pyrrolylalkyl- (e.g., pyrrolylCH2-),
pyrazolylalkyl- (e.g., pyrazolylCH2-),
imidazolylalkyl- (e.g., imdazolylCH2-), furanylalkyl-
(e.g., furanylCH2-), thienylalkyl- (e.g., thienylCH
2-), thiazolylalkyl- (e.g., thiazolylCH 2-),
pyridylalkyl- (e.g., pyridylCH2-), pyridyl N-O alkyl-
(e.g., pyridyl(N-O)CH2-), and pyrimidinylalkyl- (e.g.,
pyrimidinylCH2-), wherein saidheteroaryl is
substituted with 1 to 3 substituents independently
selected from the group consisting of: -C(O)R 38
(e.g., R38 is alkyl such as methyl) ,-NHR 20 (e.g.,
-NHCH3), -OR20 (e.g., -OCH3) , and halo (e.g., Cl),
and (e) heteroarylalkyl- selected from the group
consisting of: thienylalkylsubstituted with a -C(O)R
20 group (such as, for example, thienylCH 2-
substituted with -C(O)CH 3), thiazolylalkyl-
substituted with-NHR 20 such as, for example
(thazolylCH 2- substituted with-NHCH 3), pyridylalkyl-
substituted with halo (such as, for example,
pyridylCH2- substituted with -Cl), pyridylalkyl-
substituted with -OR 20 (such as, for example,
pyridylCH2- substituted with methyl), and
pyrimidinylalky- substituted with- OR20 (such as, for
example, pyrimidinylCH 2- substituted with -OCH 3).
When R1 is an aryl group (i.e., R1 is R10 and R10 is
aryl), examples of said aryl group include, but are
not limited to, phenyl and naphthyl, and preferably
phenyl. When R1 is an arylalkyl group (i.e., R1 is R10
and R10 is arylalkyl), examples of said arylalkyl
group include, but are not limited to,
-(C(R30)2)nphenyl (e.g., -(CH2)nphenyl), wherein in
one example said arylalkyl- is -(C(R30)2)nphenyl
wherein n is 1, and in another example said arylalkyl-
is -(CH2)nphenyl wherein n is 1 (i.e., said arylalkyl-
is benzyl). When R1 is a substituted arylalkyl group
(i.e., R1 is R10 and R10 is a substituted arylalkyl),
examples of said substituted arylalkyl group include,
but are not limited to, -(C(R30)2)nsubstituted phenyl
(e.g., -(CH2)nsubstituted phenyl), wherein in one
example said substituted arylalkyl- is -(C(R30)2)n
substituted phenyl wherein n is 1, and in another
example said substituted arylalkyl- is
-(CH2)nsubstituted phenyl wherein n is 1 (i.e., said
substituted arylalkyl- is substituted benzyl), wherein
the aryl moiety of said substituted arylalkyl is
substituted with 1 to 3 substituents independently
selected from the group consisiting of: halo (e.g., F,
Cl and Br), -CF3, and -OR 20 (e.g., -OCH3) . Those
skilled in the art will appreciate that when Q1 is
aryl, substituted aryl, heteroaryl or substituted
heteroaryl the two carbon atoms common to the two
fused rings are not substituted. Thus, there is no R3
and no R4 groups in 2.9 when Q1 is aryl, substituted
aryl, heteroaryl or substituted heteroaryl. There is
no R3 and no R4 groups in 2.10 when Q1 fused to the R3
and R4 positions is aryl, substituted aryl, heteroaryl
or substituted heteroaryl. There is no R6 and no R7
groups in 2.10 when Q1 fused to the R6 and R7
positions is aryl, substituted aryl, heteroaryl or
substituted heteroaryl. There is no R3 and no R4
groups in 2.1 1 when Q1 fused to the R3 and R4
positions is aryl, substituted aryl, heteroaryl or
substituted heteroaryl. There is no R3and no R4 groups
in 2.13 when Q1 fused to the R3 and R4 positions is
aryl, substituted aryl, heteroaryl or substituted
heteroaryl. There is no R3 and no R4 groups in 2.14
when Q1 fused to the R3 and R4 positions is aryl,
substituted aryl, heteroaryl or substituted
heteroaryl. There is no R3 and no R4 groups in 2.1 5
when Q1 fused to the R3 and R4 positions is aryl,
substituted aryl, heteroaryl or substituted
heteroaryl. 



There is no R6 and no R7 groups in 2.1 5 when Q1 fused
to the R3 and R4 positions is aryl, substituted aryl,
heteroaryl or substituted heteroaryl. In one
embodiment of the compounds of formula 1.0, z is 1.
Thus, in this embodiment the compounds of formula 1.0
have the formula 1.0A1 : In another embodiment of the
compounds of formula 1.0, z is 1 and R36 is H. Thus,
in this embodiment the compounds of formula 1.0 have
the formula 1.0A: In another embodiment of the
compounds of formula 1.0, Z is 1 and and R36 is -OCH
3. In another embodiment of the compounds of formula
1.0, z is 1, and each R35 is independently selected
from the group consisting of: H, methyl, ethyl,
i-propyl and propyl (e.g., one R35 is H and the other
is methyl, or both R35 substituents are methyl, or
preferably both R35 substitutents are H). In another
embodiment of the compounds of formula 1.0, z is 1,
each R35 is independently selected from the group
consisting of: H, methyl, ethyl, i-propyl and propyl
(e.g., one R35 is H and the other is methyl, or both
R35 substituents are methyl, or preferably both R35
substitutents are H), and R36 is selected from the
group consisting of: H, methyl, ethyl and propyl.In
another embodiment o f the compounds of formula 1.0, z
is 1, each R35 is independently selected from the
group consisting of: H 1 methyl, ethyl, i-propyl and
propyl (e.g., one R35 is H and the other is methyl, o
r both R35 substituents are methyl, o r preferably
both R35 substitutents are H), and R36 is selected
from the group consisting of: H and methyl. In another
embodiment o f the compounds of formula 1.0, z is 1,
each R35 is independently selected from the group
consisting of: H , methyl, ethyl, i-propyl and propyl
(e.g., one R35 is H and the other is methyl, o r both
R35 substituents are methyl, o r preferably both R35
substitutents are H), and R36 is: H . In another
embodiment o f the compounds o f formula 1.0, each R35
is H . Thus, in this embodiment the compounds o f
formula 1.0 have the formula 1 .0B1 : In another
embodiment of the compounds of formula 1.0, each R35
is H and R36 is H . Thus, in this embodiment the
compounds of formula 1.0 have the formula 1.0B: In
another embodiment o f the compounds o f formula 1.0,
z is preferably 1 and each Rt3355 iiss
pprreeffeerraabbllyy HH.. Thus, in this embodiment the
compounds o f formula 1.0 have the formula 1.0C1 :In
another embodiment of the compounds of formula 1.0, z
is preferably 1, each R3355 iiss pprreeffeerraabbllyy
HH,, aarnd R36 is H . Thus, preferably the compounds
of formula 1.0 have the formula 1.0C: Another
embodiment of this invention is directed to compounds
of formula 1.0 having the formula 1. 1A : Another
embodiment of this invention is directed to compounds
of formula 1.0 having the formula 1. 1 : wherein all
substituents are a s defined for formula 1.0. Another
embodiment of this invention is directed to compounds
of formulas 1.0 and 1. 1A wherein Y 1, Y2 , and Y3 are
-CH=. Thus, one embodiment of this invention is
directed to compounds of formula 1.2A:Another
embodiment of this invention is directed to compounds
of formulas 1.0 and 1. 1 wherein Y1, Y2, and Y3 are
-CH=. Thus, one embodiment of this invention is
directed to compounds of formula 1.2: wherein all
substitutents are as defined for formula 1.0. Another
embodiment of this invention is directed to compounds
of formula 1.0 having the formula 1.3A: Another
embodiment of this invention is directed to compounds
of formula 1.0 having the formula 1.3: wherein all
substituents are as defined for formula 1.0. Examples
of Q include, but are not limited to: moieties 2.1 ,
2.2, 2.3., 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 2.10, 2.1 1,
2.14, or 2.15 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and alkyl (e.g., C1 to C6 alkyl, such as, for example
methyl). Examples of Q also include, but are not
limited to: moieties 2.1 , 2.2, 2.3., 2.4, 2.5, 2.6,
2.7, 2.8, 2.9, 2.10, 2.1 1, 2.14, or 2.15 wherein each
R3, R4, R6, and R7 is H.Examples of Q also include,
but are not limited to: moieties 2.1 7, 2.18, 2.19,
2.20 and 2.21 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and alkyl (e.g., C1 to C6 alkyl, such as, for example
methyl). Examples of Q also include, but are not
limited to: moieties 2.1 7, 2.18, 2.19, 2.20 and 2.21
wherein each R3, R4, R6, and R7 is H. Examples of Q
include, but are not limited to: moieties 2.12, 2.1 3,
or 2.16 wherein each R3, R4, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
Examples of Q also include, but are not limited to:
moieties 2.12, 2.13, or 2.1 6 wherein each R3, R4, and
R7 is H. 



Examples of Q include, but are not limited to: moiety
2.22 wherein each R3, R4, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
Examples of Q also include, but are not limited to:
moiety 2.22 wherein each R3, R4, and R7 is H. Thus, in
one example of Q, Q is moiety 2.1 wherein each R3, R4,
R6, and R7 is independently selected from the group
consisting of: H and alkyl (e.g., C1 to C6 alkyl, such
as, for example methyl). In another example of Q, Q is
moiety 2.1 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and methyl. In another example of Q, Q is moiety 2.1
wherein each R3, R4, R6, and R7 is H. In another
example of Q, Q is moiety 2.2 wherein each R3, R4, R6,
and R7 is independently selected from the group
consisting of: H and alkyl (e.g., C1 to C6 alkyl, such
as, for example methyl). In another example of Q, Q is
moiety 2.2 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and methyl. In another example of Q, Q is moiety 2.2
wherein each R3, R4, R6, and R7 is H. In another
example of Q, Q is moiety 2.3 wherein each R3, R4, R6,
and R7 is independently selected from the group
consisting of: H and alkyl (e.g., C1 to C6 alkyl, such
as, for example methyl). In another example of Q, Q is
moiety 2.3 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and methyl. In another example of Q, Q is moiety 2.3
wherein each R3, R4, R6, and R7 is H.In another
example of Q, Q is moiety 2.4 wherein each R3, R4, R6,
and R7 is independently selected from the group
consisting of: H and alkyl (e.g., C1 to C6 alkyl, such
as, for example methyl). In another example of Q, Q is
moiety 2.4 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and methyl. In another example of Q, Q is moiety 2.4
wherein each R3, R4, R6, and R7 is H. In another
example of Q, Q is moiety 2.5 wherein each R3, R4, R6,
and R7 is independently selected from the group
consisting of: H and alkyl (e.g., C1 to C6 alkyl, such
as, for example methyl). In another example of Q, Q is
moiety 2.5 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and methyl. In another example of Q, Q is moiety 2.5
wherein each R3, R4, R6, and R7 is H. In another
example of Q, Q is moiety 2.6 wherein each R3, R4, R6,
and R7 is independently selected from the group
consisting of: H and alkyl (e.g., C1 to C6 alkyl, such
as, for example methyl). In another example of Q, Q is
moiety 2.6 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and methyl. In another example of Q, Q is moiety 2.7
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
In another example of Q, Q is moiety 2.7 wherein each
R3, R4, R6, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.7 wherein each R3, R4, R6, and R7
is H. In another example of Q, Q is moiety 2.8 wherein
each R3, R4, R6, and R7 is independently selected from
the group consisting of: H and alkyl (e.g., C1 to C6
alkyl, such as, for example methyl). In another
example of Q, Q is moiety 2.8 wherein each R3, R4, R6,
and R7 is independently selected from the group
consisting of: H and methyl. In another example of Q,
Q is moiety 2.8 wherein each R3, R4, R6, and R7 is H.
In another example of Q, Q is moiety 2.9 or 2.10
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
In another example of Q, Q is moiety 2.9 or 2.10
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and methyl.In
another example of Q, Q is moiety 2.9 or 2.10 wherein
each R3, R4, R6, and R7 is H. In another example of Q,
Q is moiety 2.1 1 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and alkyl (e.g., C1 to C6 alkyl, such as, for example
methyl). In another example of Q, Q is moiety 2.1 1
wherein each R3, R4, R6, and R7 is independently
selected from the group. consisting of: H and methyl.
In another example of Q, Q is moiety 2.1 1 wherein
each R3, R4, R6, and R7 is H. In another example of Q,
Q is moiety 2.12 or 2.13 wherein each R3, R4, and R7
is independently selected from the group consisting
of: H and alkyl (e.g., C1 to C6 



alkyl, such as, for example methyl). In another
example of Q, Q is moiety 2.12 or 2.13 wherein each
R3, R4, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.12 or 2.13 wherein each R3, R4,
and R7 is H. In another example of Q, Q is moiety 2.14
or 2.1 5 wherein each R3, R4, R6, and R7 is
independently selected from the group consisting of: H
and alkyl (e.g., C1 to C6 alkyl, such as, for example
methyl). In another example of Q, Q is moiety 2.14 or
2.15 wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and methyl.
In another example of Q, Q is moiety 2.14 or 2.15
wherein each R3, R4, R6, and R7 is H. In another
example of Q, Q is moiety 2.16 wherein each R3, R4,
and R7 is H. In another example of Q, Q is moiety 2.17
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
In another example of Q, Q is moiety 2.17 wherein each
R3, R4, R6, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.17 wherein each R3, R4, R6, and R7
is H. In another example of Q, Q is moiety 2.18
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).In
another example of Q, Q is moiety 2.18 wherein each
R3, R4, R6, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.18 wherein each R3, R4, R6, and R7
is H. In another example of Q, Q is moiety 2.19
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
In another example of Q, Q is moiety 2.19 wherein each
R3, R4, R6, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.19 wherein each R3, R4, R6, and R7
is H. In another example of Q, Q is moiety 2.20
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
In another example of Q, Q is moiety 2.20 wherein each
R3, R4, R6, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.20 wherein each R3, R4, R6, and R7
is H. In another example of Q, Q is moiety 2.21
wherein each R3, R4, R6, and R7 is independently
selected from the group consisting of: H and alkyl
(e.g., C1 to C6 alkyl, such as, for example methyl).
In another example of Q, Q is moiety 2.21 wherein each
R3, R4, R6, and R7 is independently selected from the
group consisting of: H and methyl. In another example
of Q, Q is moiety 2.21 wherein each R3, R4, R6, and R7
is H. In another example of Q, Q is moiety 2.22
wherein each R3, R4, and R7 is independently selected
from the group consisting of: H and alkyl (e.g., C1 to
C6 alkyl, such as, for example methyl). In another
example of Q, Q is moiety 2.22 wherein each R3, R4,
and R7 is independently selected from the group
consisting of: H and methyl. In another example of Q,
Q is moiety 2.22 wherein each R3, R4, and R7 is H.
Another example of the Q substituent 2.3 is:(2.3A)
(i.e., each R, 2 4 is H and w is 1) . Another example
of the Q substituent 2.3 is: (2.3B) (i.e., each R24 is
H and w is 1) . Another example of the Q substitutent
2.3 is: (2.3C) (i.e., each R, 2 4 is H and w is 1) .
An example of the Q substituent 2.4 is: 



(2.4A) (i.e., each R24 is H and w is 1) . Another
example of the Q substituent 2.4 is:(i.e., each Ri24
is H and w is 1) . Another example of the Q
substituent 2.4 is: (2.4C) (i.e., each  24 is H and w
is 1) . An example of the Q substituent 2.5 is: (2.5A)
(i.e., each R, 24 is H and w is 1) . Another example
of the Q substituent 2.5 is: (i.e., each R24 is H and
w is 1) . Another example of the Q substituent 2.5 is:
(i.e., each R24 is H and w is 1) . An example of the Q
substituent 2.6 is:(2.6A) An example of the Q
substituent 2.7 is: (2.7A) (i.e., each R24 is H and w
is 1) . An example of the Q substituent 2.7 is: (2.7B)
(i.e., each R24 is H and w is 1) . An example of the Q
substituent 2.7 is: (2.7C) (i.e., each R24 is H and w
is 1) . An example of the Q substituent 2.8 is: (2.8A)
(i.e., each R>24 is H and w is 1) . Another example of
the Q substituent 2.8 is:(2.8B) (i.e., each R2 4 is H
and w is 1) . Another example of the Q substituent 2.8
is: (2.8C) (i.e., each R2 4 is H and w is 1) . Another
example of the Q substituent 2.3 is: (2.3A1 ) Another
example of the Q substituent 2.3 is: (2.3B1 ) Another
example of the Q substituent 2.3 is: (2.3C1 ) Another
example of the Q substituent 2.4 is:(2.4A1 ) Another
example of the Q substituent 2.4 is: (2.4B1 ) Another
example of the Q substituent 2.4 is: (2.4C1 ) Another
example of the Q substituent 2.5 is: (2.5A1 ) Another
example of the Q substituent 2.5 is: (2.5B1 ) Another
example of the Q substituent 2.5 is: (2.5C1 ) Another
example of the Q substituent 2.7 is:(2.7A1 ) Another
example of the Q substituent 2.7 is: Another example
of the Q substituent 2.7 is: (2.7C1 ) Another example
of the Q substituent 2.8 is: (2.8A1 ) Another example
of the Q substituent 2.8 is: (2.8B1 ) Another example
of the Q substituent 2.8 is: (2.8C1 ) Another example
of the Q substitutent is the piperazine
ring:substituted with one or two substituents
independently selected from the group consisting of R3
groups, provided that said one or two substitutents
are not H. In one embodiment said substituents are
selected from the group consisting of alkyl groups
(e.g., C1 to C alkyl, e.g., methyl). In another
embodiment there is one substituent on said piperazine
ring. In another embodiment there is one substituent
on said piperazine ring and said substituent is
methyl. Another example of the Q substituent is the
piperazine ring: 



Another example of the Q substitutent is the
piperidine ring: substituted with one or two
substituents independently selected from the group
consisting of R3 groups, provided that said one or two
substitutents are not H. In one embodiment said
substituents are selected from the group consisting of
alkyl groups (e.g., C1 to C6 alkyl, e.g., methyl). In
another embodiment there is one substituent on said
piperidine ring. In another embodiment there is one
substituent on said piperidine ring and said
substituent is methyl. In one example of the Q
substituent 2.16 (2.16) Q1 is heteroaryl. In another
example of the Q substituent 2.16 Q1 is aryl. Thus,
one example of the Q substituent 2.16 is 2.16A:(2.16A)
(i.e., Q1 is pyridyl, and each R3, R4 and R7 is H). In
another example, the Q substituent 2.16 is 2.16A1 :
(2.16A1 ) Another example of the Q substitutent 2.16
is 2.16B: (2.16B) (i.e., Q1 is phenyl, and each R3, R4
and R7 is H). Another example of the Q substituent
2.16 is 2.16C (i.e., Q1 is substituted phenyl, and
each R3, R4 and R7 is H). Another example of the Q
substituent 2.16 is 2.16D (i.e., Q1 is substituted
phenyl, and each R3, R4 and R7 is H). Another example
of the Q substituent 2.16 is 2.16EWhen the Q
substitutent comprises two Q1 rings, each Q1 ring is
independently selected. Generally, the Q1 cycloalkyl
rings and the Q1 substituted cycloalkyl rings comprise
5 to 7 ring carbons. In general, the heterocycioalkyl
Q1 rings and the substituted heterocycloalky Q1 rings
comprise 5 to 7 ring carbons and comprise 1 to 3
(generally 1 or 2, or generally 1) ring heteroatoms
selected from the group consisting of: O, N and S. In
general, the heteroaryl Q1 rings and the substituted
heteroaryl Q1 rings comprise 5 to 7 ring carbons and
comprise 1 to 3 (generally 1 or 2, or generally 1)
ring heteroatoms selected from the group consisting
of: O, N and S. Examples of the Q1 rings include, but
are not limited to: piperidinyl, piperazinyl, pyranyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, pyridyl,
pyrimidinyl, pyrrolyl, pyrazolyl, furanyl, thienyl,
thiazolyl, imidazolyl, cyclopentyl, cyclohexyl and
cycloheptyl. Examples of the Q1 rings also include,
but are not limited to: substituted piperidinyl,
substituted piperazinyl, substituted pyranyl,
substituted pyrrolidinyl, substituted morpholinyl,
substituted thiomorpholinyl, substituted pyridyl,
substituted pyrimidinyl, substituted pyrrolyl,
substituted pyrazolyl, substituted furanyl,
substituted thienyl, substituted thiazolyl,
substituted imidazolyl, substituted cyclopentyl,
substituted cyclohexyl and substituted cycloheptyl
wherein said substituted Q1 rings are substituted with
1 to 3 substitutents selected from the R10 moieties.
Generally, the Q2 cycloalkyl rings and the Q2
substituted cycloalkyl rings comprise 5 to 7 ring
carbons. In general, the heterocycioalkyl Q2 rings and
the substituted heterocycloalky Q1 rings comprise 5 to
7 ring carbons and comprise 1 to 3 (generally 1 or 2,
or generally 1) ring heteroatoms selected from the
group consisting of: O, N and S. Examples of the Q2
rings include, but are not limited to: piperidinyl,
piperazinyl, pyranyl, pyrrolidinyl, cyclopentyl,
cyclohexyl and cycloheptyl. Examples of the Q2 rings
also include, but are not limited to: substituted
piperidinyl, substituted piperazinyl, substituted
pyranyl, substituted pyrrolidinyl, substituted
morpholinyl,substituted thiomorpholinyl, substituted
cyclopentyl, substituted cyclohexyl and substituted
cycloheptyl wherein said substituted Q1 rings are
substituted with 1 to 3 substitutents selected from
the R10 moieties. In one example the Q substituent
2.17 is: (2.17A) wherein R5A is halo. Another example
of the Q substituent 2.17 is: (2.17B) Another example
of the Q substituent 2.1 7 is: (2.17C) Another example
of the Q substituent 2.17 is: (2.17D) wherein R5 A is
alkoxy, i.e., -O-(C1 to C6)alkyl, such as, for
example, -O-(C1 to C3)alkyl, Or -O-(C1 to C2)alkyl.
Another example of the Q substituent 2.17 is:(2.17E)
Another example of the Q substituent 2.17 is: (2.17F)
wherein R5 A is alkyl (e.g., -(C1 to C6)alkyl, such
as, for example, -(C1 to C3)alkyl, or 



-(C1 to C2)alkyl). Thus, another example of the Q
substituent 2.17 is: (2.1 7G) Another example of the Q
substituent 2.1 7 is: Another example of the Q
substituent 2.1 7 is:Another example of the Q
substituent 2.17 is: An example of the Q substituent
2.2 is: Another example of the Q substituent 2.2 is:
Another example of the Q substituent 2.2 is:Another
example of the Q substituent 2.2 is: Another example
of the Q substituent 2.2 is: Another example of the Q
substituent 2.2 is: Another example of the Q
substituent 2.2 is:Another example of the Q
substituent 2.2 is: Another example of the Q
substituent 2.6 is: Examples of R1 for the compounds
of this invention (e.g., compounds of formulas 1.0,
1.0A1 , 1.0B1 , 1.0C1 , 1. 1 , 1. 1A, 1.2, 1.2A, 1.3
and 1.3A) include, but are not limited to: ,TITLE OF
THE INVENTION SYSTEM, METHOD AND PROGRAM FOR AGENCY
COST ESTIMATION REFERENCE TO RELATED APPLICATION
[0001] Pursuant to 35 U.S.C.  119(e), this application
claims priority to U.S. Provisional Patent Application
Serial No. 60/924,904 filed on June 5, 2007, and U.S.
Provisional Patent Application Serial No. 60/929,929
filed on July 18, 2007, the entire contents of each
application is incorporated herein by reference. This
application is a continuation in part of and claims
priority to pending U.S. Patent Application Serial No.
10/166,719 filed on June 12, 2002, the entire contents
of which is incorporated herein by reference.
BACKGROUND OF THE INVENTION Field of the Invention
[0002] This invention relates to systems, methods and
computer program products managing executions costs.
More particularly, the invention relates to systems,
methods and computer program products for creating and
implementing mathematical/econometric models that
provide pre-trade estimates of the price impact costs
of a given order to trade a number of shares of one or
more tradable assets, such as securities, as well as
optimization techniques utilizing the cost estimates.
Background of the Related Art [0003] Investment
performance reflects both the investment strategy of
the portfolio manager and the execution costs incurred
while implementing the objectives of the investment
strategy. Execution costs can be large, especially
when compared togross returns, and thus can affect
performance significantly. Managing execution costs
can make or break the success of a particular
investment strategy. For institutional traders who
trade large volumes, implicit costs, most importantly
the price impact of trading, typically represent a
significant portion of total execution costs. See, for
example, Domowitz, Glen, and Madhavan (2002) for
various definitions of costs along with discussions
and analyses. [0004] The importance of accurately
measuring execution costs has grown in recent years
due to fragmented liquidity in today's equity markets,
algorithmic trading, direct market access, and
structural and regulatory changes such as
decimalization (implemented in 2001) and Reg NMS
(implemented in 2007). Moreover, the recent demand of
some legislators and fund share holder advocates for
better disclosure of commissions and other execution
costs increases their importance even further (see,
for example, Teitelbaum (2003)). This makes the
management of execution costs an important issue for
institutional investors whose trades are large
relative to average daily volume. [0005] Thus, there
is a continued need for new and improved systems and
methods for estimating transaction costs. SUMMARY OF
THE INVENTION [0006] The present invention provides
systems, methods and computer program products for
forecasting the price impact costs of a trade
execution that may be applied to any given trading
strategy.[0007] According to aspects of the present
invention, an Agency Cost Estimator ("ACE(r)") system,
method and computer program product is provided that
includes: a first part that comprises computer-based
models that allow a user to obtain price impact cost
estimates for any pre-specified strategy, and a second
part that comprises computer-executed mathematical
models that generate an optimal trading strategy
subject to certain assumptions about the user's
ultimate objectives. [0008] According to aspects of
the present invention, the models include a
discretionary model that is based on all trades,
including opportunistic trades, and a
non-discretionary model that is based only on
non-opportunistic trades (i.e., is not based on data
relating to opportunistic trades). As a result, a user
of the system can 



utilize modeling that more accurately reflects one's
own trading strategy. [0009] According to aspects of
the invention, systems, methods and computer program
products are provided for building and complementing
the discretionary and non-discretionary models. [0010]
The present invention will become more fully
understood from the forthcoming detailed description
of preferred embodiments read in conjunction with the
accompanying drawings. Both the detailed description
and the drawings are given by way of illustration
only, and are not limitative of the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS [001 1] FIG. 1 is a
block diagram of a system for forecasting transaction
costs for a proposed trade execution according to a
specific trading strategy and according to a preferred
embodiment of the invention;[0012] FIG. 2 is a flow
diagram of an exemplary system for estimating and
optimizing the transaction costs of a trade execution
carried out under a specific trading strategy
according to the invention; [0013] FIG. 3 is a graph
illustrating a price impact model. [0014] FIG. 4 is a
graph illustrating intraday volume for a security and
for its liquidity group. [0015] FIG. 5 is a graph
illustrating intraday bid-ask spread for Atlanta Tele-
Network Inc. and for its liquidity group. [0016] FIG.
6 is a graph illustrating different trading strategies
for buying 300,000 shares of Boeing Co. [0017] FIG. 7
is a graph illustrating different volume-weighted
average price trading strategies for buying 300,000
shares of a security [0018] FIG. 8 is a graph
illustrating different distributions of transaction
cost estimates. [0019] FIG. 9 is a graph illustrating
an efficient frontier of transaction costs. [0020]
FIG. 10 is a graph illustrating different optimal
trading strategies for buying 300,000 shares of a
security. [0021] FIG. 11 is a graph illustrating
different neutral optimal trading strategies for
different buy order sizes of a security. [0022] FIG.
12 is a table illustrating the expected treading
costs, standard deviation of trading costs, and
trading horizons for different values of risk
aversion. [0023] FIG. 13 is a graph illustrating
empirical and theoretical permanent price impact
functions.[0024] FIG. 14 is a graph illustrating
empirical and theoretical permanent price impact
functions. [0025] FIG. 15 is a graph illustrating
empirical and theoretical permanent price impact
functions. [0026] FIG. 16 is a graph illustrating
empirical and theoretical permanent price impact
functions. [0027] FIG. 17 is a graph illustrating
intraday price impact comparisons. [0028] FIG. 18 is a
graph illustrating intraday price impact comparisons.
[0029] FIG. 19 is a table reporting countries covered
by ACE models. [0030] FIG. 20 is a graph illustrating
average empirical costs. [0031] FIG. 2 1 is a graph
illustrating average empirical costs. [0032] FIG. 22
is a graph illustrating estimated transaction costs.
[0033] FIG. 23 is a graph illustrating estimated
transaction costs. [0034] FIG. 24 is a graph
illustrating relative price improvement. [0035] FIG.
25 is a graph illustrating relative price improvement.
[0036] FIG. 26 is a graph illustrating generalized
t-distributions. [0037] FIG. 27 is a graph
illustrating different calibrated distributions.
[0038] FIG. 28 is a graph illustrating a comparison of
estimated versus discretionary costs. [0039] FIG. 29
is a graph illustrating a comparison of estimated
versus discretionary costs. [0040] FIG. 30 is a graph
illustrating a comparison of estimated versus
nondiscretionary costs.[0041] FIG. 3 1 is a graph
illustrating a comparison of estimated versus
nondiscretionary costs. [0042] FIG. 32 is a graph
illustrating a comparison of estimated versus
nondiscretionary costs. [0043] FIG. 33 is a graph
illustrating a comparison of estimated versus
nondiscretionary costs. [0044] FIG. 34 is a table
reporting descriptive statistics of the data for the
calibration/testing of the ACE(r) model. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [0045] ITG
INC., the assignee of the present invention, provides
a variety of tools that help investors minimize their
execution costs, and hence maximize their realized 



returns. The present invention is directed to features
and aspects of ITG's ACE(r) (Agency Cost Estimator),
which is a product that applies a
mathematical/econometric model that provides a
pre-trade estimate of the price impact costs of a
given order. ACE(r) can measure execution costs using
the implementation shortfall approach introduced by
Perold (1988), which defines execution costs as the
appropriately signed difference between the average
execution price and the prevailing price at the start
of the order execution. This measure includes both the
bid-ask spread as well as the price impact costs of
the order - the two most important cost components.
Explicit cost components, such as commissions, can
easily be added to the ACE(r) estimate to obtain total
costs of trading. Components and features of ACE(r),
including the original ACE(r) model, upon which
certain aspects of the present invention are based,
are disclosed inU.S. Patent Application Serial No.
10/166,719 filed on June 12, 2002, the entire contents
of which have already been incorporated herein by
reference above. [0046] The present invention can be
used in conjunction with other pre-trade analytic
tools in many ways, including: to provide accurate
cost estimates (e.g., expected execution costs and
standard deviation of execution costs of an order), to
estimate statistical characteristics of the
distribution of execution costs, including
distribution percentiles and confidence intervals, to
form pre-trade cost benchmarks to evaluate the
execution performance of traders and brokers for a
variety of common pre-specified strategies (in
particular, Volume Weighted Average Price
(VWAP)-strategy - constant fraction of average daily
volume, uniform strategy, ACE(r) Optimal Strategy) or
any arbitrary user-specified strategy, to analyze how
the costs of trading depend on the trading strategy,
to fine-tune a trading strategy in terms of trading
horizon, aggressiveness, and other parameters, and to
recommend an optimal trading strategy that balances
execution costs against the uncertainty in the
realized costs of trading (opportunity costs). [0047]
In addition, ACE(r) can be used as post-trade cost
benchmark for trading performance. [0048] Unlike many
other conventional products, ACE(r) includes a dynamic
model that recognizes that a trader or automated
system will typically need to break upa large order
into several smaller trades to minimize price impact
costs. There are three critical features of ACE(r)
that merit special attention: 1. ACE(r) recognizes
that traders incur price impact costs because a trade
moves the price adversely in the market when it is
executed. It is the cost of demanding liquidity. Price
impact has both a permanent and a temporary component.
The permanent component is information-based: it
captures the persistent price change as a result of
the information the occurrence of a trade conveys to
the market. The temporary price impact is transitory
in nature: it is the additional price concession
necessary to get the liquidity provider to take the
other side of the order. The permanent price impact
implies that the first trade of a multi-trade order
will affect the prices of all subsequent sub-blocks
sent to the market. Modeling this dynamic link is a
key element of computing the price impact for a
sequence of trades spread over time. 2. ACE(r)
recognizes that there is no such thing as "the" cost
estimate of a trade. In reality, trading costs are a
function of the trader's strategy or execution
approach. The more aggressive the trading strategy,
the higher the costs are. Trading aggressiveness can
be measured in terms of how rapidly the trader wants
to execute the trade given the trade's size relative
to normal volume. Thus, the ACE(r) estimate is based
on a particular trading strategy. 3. ACE(r) can also
be used to find an "optimal strategy" that balances
price impact costs against opportunity costs. Such an
ACE(r) optimal strategy represents a solution of a
very general optimization problem (with time-varying
parameters) for both the single name and the portfolio
case. Opportunity costs are largely due to price
volatility, which creates uncertainty in the realized
costs of trading as it does for the realized returns
ofinvesting. When executing an agency order, the
balance between price impact and opportunity costs is
chosen on the basis of the motivation for the order,
which is ultimately given by the investment manager.
Passive managers are mainly concerned about price
impact while growth or momentum managers are more
worried about opportunity costs. Reference is made to
the investment manager's sensitivity to opportunity
costs as weight on risk, or risk aversion, just as is
done for an investment manager's sensitivity to
investment risk. ACE(r) estimates the expected costs
and the standard deviation of the costs of the agency
trading strategy that optimally balances the trade-off
between paying price impact costs and incurring
opportunity costs for a given level of risk aversion
and trading horizon. The trading horizon can either be
chosen by the user or ACE(r) can determine an optimal
time horizon for a given order. In ACE(r), the user
can define the weight on risk. To allow for this,
ACE(r) formulates the trading problem as a
multi-period stochastic control problem. The solution
to this 



stochastic control problem is the optimal strategy
that minimizes the weighted sum of price impact and
opportunity costs. ACE(r) provides the expected costs
and standard deviation of the costs for the resulting
optimal strategy. This strategy is recommended for
traders who want to weigh the opportunity costs
associated with trading over a long interval of time
consistent with their weight on risk. [0049] The
ACE(r) model is not a purely econometric model
calibrated based on transaction cost data. Rather, it
is a structural model that uses parameters estimated
econometrically. In particular, ACE(r) relies on
stock-specific econometric models of volatility, price
impact, and price improvement, as well as a risk
model. In addition, a purely econometric model based
on empirical data would not allow one to provide
costestimates for large orders, since there simply are
not many observations for large orders (diBartolomeo
(2006)). By employing a structural model, ACE(r) does
mitigate this problem. [0050] The ACE(r) framework of
the present invention builds on the system and methods
introduced in U.S. Patent Application Serial No.
10/166,719 filed on June 12, 2002. [0051] Referring to
Figure 1, one or more transaction cost optimization
servers 11 can be provided on a communication network
10. The network 10 may be a public network or a
private dedicated network. A server 11 can be
programmed with transaction cost estimation and
optimization computer program products, and has access
to various trading mechanisms or exchanges through the
network 10, such as the New York Stock Exchange (NYSE)
18, the POSIT(r) intra-day equity matching system 20,
the over-the-counter (OTC) market 22 (including, but
not limited to, the NASDAQ stock market), or an
electronic communications network (ECN) 24. [0052]
According to preferred embodiments of the present
invention, the server 11 is configured to be
electronically accessible directly by customers
through the network 10. This access can be either
through a personal computer (PC) 12 or a dedicated
client terminal 16 which is electronically connected
to the network 10 such as via the Internet or a
dedicated line. Alternatively, clients could interact
with the network via a trading desk 14 through which a
customer can perform a transaction cost analysis.
Particularly, the trading desk is a user interface
that provides comprehensive agency trading services
utilizing multiple liquidity sources.[0053] According
to preferred embodiments of the present invention, a
number of different servers 11 may be provided on the
network, with each server 11 running a transaction
cost analysis program and having access to various
appropriate trading forums and various electronic
communication networks. A customer may submit a
proposed portfolio trade execution for analysis with
any specific one of the servers 11. A server 11
receives the proposed portfolio trade execution from
the customer over the network 10 and processes and
analyzes the execution according to the user-selected
preset trading strategy algorithm being run by the
server 11. The server 11 then executes the transaction
cost analysis and optimization and preferably
transmits the execution results to the customer in
real time. [0054] By providing such servers, a
significant advantage over the prior art system (where
analyses are executed manually by human traders or by
computer using outdated information) is achieved. The
server 11 can handle much more complex trades
including trades involving large volumes and many more
different equities. Additionally, the server 11 can
provide expert results for a very large number of
equities, unlike a trader who may be able to
concentrate on or follow only a relatively small
number of equities at once. A server according to the
present invention has a further advantage over a human
trader in that it can be electronically connected via
the network 10 to a real time market information
provider 15 as well as sources providing historical
and derived market data such that it can receive and
process multiple indicators on a continuous basis.
Further, multiple requests for transaction cost
analysis having different desired trading strategies
(e.g., levels of risk aversion) can be simultaneously
executed by routing proposed portfolio trade orders to
the appropriate server 11.[0055] Figure 2 illustrates
one example of a system for estimating and optimizing
the transaction costs of a trade execution according
to the invention, wherein transaction costs are
estimated according to a transaction cost estimation
and optimization algorithms and models. Customers
wishing to execute the ACE(r) transaction cost
estimation and optimization for proposed portfolio
trades input requests for analyses and transmit them
directly to the ACE(r) server. The ACE(r) server
performs one or more transaction cost analyses (TCA).
[0056] According to this method, at step 201 the
customer's order specifications are retrieved. For
example, a customer may wish to sell 1 million shares
of security XYZ. At step 202, the customer specifies
(and inputs) a value for the risk aversion parameter
(RAP). If no value is retrieved, the program sets the
default value, which is preferably 0.3. At step 203,
the customer specifies the optimal trading time
horizon, e.g., selling 1 million shares of XYZ
security over 7 days. At step 204, the program
retrieves market parameters, e.g., security master
information (i.e., ticker symbol, cusip, 



exchange) closing price, volatility, and trading
volume. At step 205, estimations are calculated for
the customer's set of parameters and system inputs
based on the most recent market data. At step 206, the
results are displayed to the customer as a table of
expected costs and standard deviation of costs for
different RAP values. At step 207, the customer
selects a pair of values (expected cost and standard
deviation) from the table that are most appropriate in
the particular case, and a value of RAP corresponding
to the chosen pair of values. At step 208, the
customer inputs the new RAP value (while maintaining
the other parameters) to see a new set of expected
cost and cost standard deviation. This establishes a
range of cost estimates. At step 209, optimaltrade
strategies are calculated and displayed for a
customer's inputted parameters, from which the
customer may choose the strategy that best fits the
customer's particular situation. [0057] As can be seen
from Figure 2, the ACE(r) method and system can
include a computer-executed set of statistical models
that forecasts the transaction costs of a trade
execution. In ACE(r), costs are measured as the
difference between the average execution price and the
prevailing price at the start of order execution.
[0058] An important aspect of ACE(r) is that it can be
used to recommend a particular trading strategy for a
user. ACE(r) balances two considerations: expected
cost and standard deviation. The ACE(r) model can
estimate the expected cost ("E(C)") and the standard
deviation ("SD(C)") of the cost of the agency trading
strategy that optimally balances the trade-off between
paying price impact (in consideration for liquidity
demand) and incurring opportunity costs for a
user-specified weights on cost and risk, and trading
horizon. It does so by expressing the trading problem
as a multiperiod stochastic control problem. It then
calculates the expected cost and the standard
deviation of the cost for the resulting optimal
strategy. [0059] The execution cost is a signed (i.e.,
positive or negative) difference between the value of
a security or portfolio of securities at the beginning
and the end of the specified trading horizon. ACE(r)
can estimate the expected cost of the agency trading
strategy as follows: [0060] In an exemplary method,
the trading horizon is first divided into a number of
bins, or time periods of equal duration. For example,
in the U.S. market, ACE(r) preferably considers
thirteen bins of 30 minute duration per trading day.
However, anynumber of bins of any duration may be used
so long as the bin parameters are appropriately
configured for the chosen duration. The trading
horizon may consist of several trading days, with an
arbitrary starting bin in the first day and ending bin
in the last day. The trade order is defined by its
trading horizon, trade side (buy or sell), size and
trading strategy (sequence of share quantities per bin
for a given trading horizon). Trading of all share
quantities specified for each bin is assumed to be
completed within the respective bin. [0061] Price
improvement is a price received that is better than
the prevailing prices (i.e., bid for a sell order or
ask for a buy order). Generally, all buyer/seller
initiated orders are expected to execute at the
prevailing ask/bid quote price. However, a
buyer/seller often may receive a better execution
price than the prevailing ask/bid quote price at the
time the order was placed, due to sudden and
unpredictable market moves. Such better received price
is defined as a price improvement. [0062] For any
given security, volume and price volatility vary
significantly by bin within the same trading day. The
volume and volatility distributions by bin are
determined statistically and taken into account when
estimating transaction costs and generating an optimal
strategy. While volume and volatility distributions
for a particular stock ideally should be used when
estimating transactions costs for that stock, research
has demonstrated that such distributions may be
unstable, even for very liquid stocks, because of
market noise. Consequently, as an alternative
aggregated bin distributions of a larger number of
stocks may be used. Such aggregated distributions have
been shown to be much more stable. [0063] The total
realized transaction costs C can be defined as:T C =
[C,(n.) + (o + ,s + T,n,)x,] (1) i=l where ni = total
number of shares traded on day i ci = cost on day I
for trading ni shares a = expected daily price change
ei = random price disturbance for day i s = standard
deviation of daily price change Ti = linear
coefficient for price impact persistence after trade
on day i xi = residual at the end of day i . [0064]
The mean or expected cost EC may be considered as
simply an average value of total cost if the execution
could be repeated many times, since the total
execution cost C is a stochastic or random variable
rather than a deterministic value or number. This is
so because total execution cost is subject to a large
number of 



unknown factors, including uncertain behavior of other
market participants, market movements related to
macroeconomic or stock-specific factors, etc. EC may
be defined as T EC = [EC,(n,) + ( x, + T Ii X1.)], (2)
i=l where EC (Ii ) = [C + (< +gJn J )x,J+ (a0 +J)n,,
(3) J=I cj = linear coefficient for temporary price
impact for bin j aj = standard deviation of price
change in bin jaq = standard deviation of price change
between closing and opening Yj = linear coefficient
for price impact persistence after trade in bin j nij
= shares traded in bin j of day i J = half bid-ask
spread xij = residual for the day after bin j of day i
N = number of bins in trading horizon. [0065] In the
first use, computing a cost of a pre-specified trading
strategy, equations (2) and (3) are used to generate a
predicted cost. Specifically, given a prespecified
distribution of shares across the trading horizon, by
bin, given by {n}, the expected price in each bin is
computed using e.g., (3) and then sum across bins
(weighting by ni) using e.g., (2) to get total cost. A
proprietary daily risk model is used to get a forward
looking estimate of the variance of cost, allowing for
the possibility of price movements across bins. [0066]
In the second use of ACE(r), the optimal trading
strategy, denoted by {n* } , is computed by solving a
particular optimization problem that balances expected
cost against variance of cost. The optimization
problem of ACE(r) is then given as: PD = min {(1- l
)EC + l*Var C) where l is a non-negative parameter
called the risk aversion parameter (or weight on
opportunity cost), and Var C is the variance or square
of the standard deviation of cost C. The weight on
opportunity cost is typically input by the user and is
a number between 0 and 1; very low weights correspond
to styles of trading where opportunity costs are not a
significant consideration (e.g., a value trader
without information),whereas high values correspond to
aggressive trading styles (e.g., a trader who is
concerned about adverse price movements) where trading
is accomplished rapidly. [0067] According to the
present invention, ACE(r) can reliably forecast
transaction costs and estimate their statistical
characteristics for any scenario selected by a user.
ACE(r) estimates depend on the user's strategy and the
underlying price impact model parameters. The user's
strategy is reflected in trading style and
aggressiveness. The price impact model parameters can
be calibrated using proprietary ITG PEER GROUP data in
order to be in line with "typical" costs of large
institutions. The trading style can be characterized
by the aggressiveness (participation rate) and the
level of opportunistic trading. [0068] Further
examples and details regarding aspects of the base
ACE(r) system, method and computer program product are
disclosed in U.S. Patent Application Serial No.
10/166,719 filed on June 12, 2002. [0069] The
inventors have discovered that realized costs for
opportunistic traders do not match with the realized
costs of traders that have to execute most of the
times (i.e., non-opportunistic or non-discretionary
traders). In order to better account for this
discrepancy, the present invention improves upon the
original ACE(r) invention by providing two cost
estimates: one called ACE(r) Discretionary and another
one called ACE(r) Non-Discretionary. [0070] As the
names indicate, for ACE(r) Discretionary, all
executions are used for the building (also called
calibration) of the ACE(r) model, i.e., even orders
for which the traders can postpone or abandon trading
to take advantage of market conditions. For ACE(r)
Non-Discretionary, opportunistic executions are
excluded from the building of themodel and only
execution data are included for orders that traders do
not have much discretion and must execute regardless
of whether market conditions are favorable. [0071]
ACE(r) can be implemented for equities or for
non-equity asset classes. [0072] The ACE(r) model can
be estimated for each exchange of each country
separately. This approach is necessary since
transaction costs vary significantly between different
countries and exchanges (see, for example, Munck
(2006)). [0073] ACE(r) can distinguished between the
market price, defined as a stock mid-quote price, and
the average execution price, at which a given bin's
shares are executed. The average execution price
differs from the market price since it includes
temporary price impact costs and average price
improvement. For small orders this difference is
typically only half of the prevailing bid-ask spread,
net of any price improvement. Price improvement is
defined as receiving a price better than the
prevailing prices (bid for a sell or ask for a buy) at
the time the order was placed. For 



larger orders that exceed the bid/ask size, the
execution price reflects both permanent and temporary
price impacts. Permanent price impact captures the
information content of the order, while the temporary
price impact is the cost of demanding liquidity. Trade
execution affects not only the trade price, but the
market price as well. Large size trades move the
market price not only within the execution period, but
have a persistent effect on the market price to the
end of the trading day. Such an effect is usually
called a permanent price impact. The market price is
also affected by other factors that are captured in a
stochastic disturbance term. Of course, both the
temporary price impact and the permanent price impact
increase with the number of shares traded within a
bin.[0074] Execution costs can be considered the
appropriately signed difference between the market
price of the stock at the beginning of the trading
horizon and the average execution price for the order.
Since there are both deterministic and random factors
involved in the dynamic analysis, execution costs are
stochastic in nature and should be analyzed by
statistical methods. Further, given the multi-period
nature of the optimization control problem, the
analysis also requires the use of stochastic dynamic
programming. [0075] FIG. 3 provides an illustration to
the above-described concepts and terms. The temporary
and permanent price impact applies to both single and
multiple executions. FIG. 3 illustrates the concept
behind the ACE(r) price impact model for a sell trade.
The execution price of the stock is lower than the
pre-trade price as the law of supply and demand
suggests. The larger the size of the trade, the more
likely the sale price will be lower. The difference
between pre-trade market price and execution price
consists of two parts - permanent and temporary price
impact. While the temporary price impact only affects
the price of the trade itself, the permanent price
impact has a persistent effect on the market price.
[0076] Providing reliable estimates of the model's
parameters presents a special challenge, and indeed is
the most difficult aspect of creating and maintaining
the ACE(r) model. Stock market dynamics are complex
and are subject to a variety of institutional
features. For example, price impact is extremely
difficult to measure given the low signal-to-noise
ratio induced by intraday price volatility, and very
comprehensive statistical techniques to extract the
"useful" signal are needed. In short, the econometric
implementation of ACE(r) is the most critical element
of the model development.[0077] All ACE(r)
implementations preferably use stock-specific
parameters estimated from the most recent market data,
including security master information (ticker,
cusip/sedol, exchange), the previous trading day's
closing price, and estimates for volatility, average
trading volume, and bid-ask spread of each security.
[0078] The volatility is preferably the historical
60-day price volatility where the daily returns are
adjusted by the VIX level. VIX is the ticker symbol
for the Chicago Board Options Exchange Volatility
Index, which is a measure of the implied volatility of
S&P 500 index options. It represents one measure of
the market's expectation of volatility over the next
30-day period. Average trading volume is estimated as
the median daily dollar volume for the 2 1 most recent
trading days. The bid-ask spread is computed as the
5-day time-weighted average daily bid-ask spread. The
estimation methodologies for average trading volume
and bid-ask spread are selected to balance the latest
trends in stock behavior against fluctuations
generated by market news, earnings announcements, and
other temporary factors. It is worthwhile noting that
any other estimation approaches can be used as well,
if so desired. [0079] The ACE(r) framework is
preferably built in such a way that the market price
behavior of a stock may depend on its expected
intraday stock returns. By default, these returns are
set to zero, but client-specific "alpha" models may be
included in the ACE(r) analysis. [0080] Besides
estimating transaction costs for single name trades,
ACE(r) may also be used efficiently for pre- and
post-trade analysis of portfolios. In all ACE(r)
implementations, correlations between stock returns
are preferably estimated using ITGRisk Models.
Depending on the stock universe in the trade list, the
corresponding country, region, or global ITG Risk
Model is used. [0081] The present invention takes into
account that trading volume, price volatility, and
bid-ask spreads vary significantly within the same
trading day, change over the course of time, are
stock-specific, are relatively stable for very liquid
securities, and are not stable for illiquid
securities. [0082] The intraday variations in volume,
volatility, and spreads can be measured statistically
and incorporated within ACE's cost estimation.
Ideally, if one intends to estimate costs for a stock,
the intraday volume, volatility, and spread
distributions for the particular stock should be used.
The research, however, demonstrates that such
distributions are unstable for less liquid stocks due
to both market and stock-specific fluctuations. FIGs.
4 and 5 show intraday volume and spread distributions
for Atlantic 



Tele-Network Inc. (ATNI) during several time periods.
Atlantic Tele-Network Inc. has been selected for
illustrative purposes at random. The stock belongs to
the category of relatively illiquid stocks, its market
capitalization is $394.2 million and the median daily
share volume is 50,000 shares as of May 1, 2007.
[0083] FIG. 4 shows the intraday volume pattern for
Atlanta Tele-Network Inc. (ATNI) for the months
January, February, and March of 2007. The stock is a
relatively illiquid stock, its market capitalization
is $394.2 million, and the median daily share volume
is about 50,000 shares as of May 1, 2007. The
distributions show some fluctuations,especially at the
beginning and at the end of the trading day. The bold
line represents the smoothed average intraday volume
distributions for all stocks which belong to the same
market and liquidity group as ATNI. The average was
taken over the three-month period from January to
March, 2007. [0084] FIG. 5 shows the intraday bid-ask
spread pattern for Atlanta Tele-Network Inc. (ATNI)
for the months January, February, and March of 2007.
The stock is a relatively illiquid stocks, its market
capitalization is $394.2 million and the median daily
share volume is about 50,000 shares as of May 1, 2007.
The distributions show some fluctuations, especially
at the beginning and at the end of the trading day.
The bold line represents the smoothed average intraday
bid-ask spread distribution for all stocks which
belong to the same market and liquidity group as ATNI.
The average was taken over the three-month period from
January to March, 2007. [0085] Note, in the remainder
of this document, if not specified otherwise, all
ACE(r) numbers presented in tables and figures are
based on the ACE(r) Non- Discretionary embodiment.
Clearly, with such variation, for example, in the
intraday volume or spread pattern for ATNI, one cannot
be certain that using the latest available
distribution calculated from, e.g., March data will be
a good estimate for April. A possible alternative for
less liquid stocks is to use aggregated distributions
based on a significant number of stocks, for example,
all stocks included in similar markets (NYSE/AMEX,
Nasdaq) and liquidity groups. These distributions are
much more stable as demonstrated by the bold lines in
FIGs. 4 and 5, and they provide more robust forecasts.
IT is assumed that distributions of trading volume,
volatility, and spreads are, respectively, averages of
trading volume, volatility, and spread distributions
acrossindividual stocks on an equally-weighted basis.
All stocks included in this distribution are of equal
importance. This makes sense, since the main purpose
of the aggregation is to get meaningful and stable
estimates for illiquid stocks. The same approach is
applicable to international markets. Volume,
volatility and spread distributions are updated
monthly, based on the most recent available trade and
quote data. Both stock-specific and aggregated
distributions are smoothed to control for market
noise. [0086] In general, trading strategies can be
subdivided into two categories: structured and
opportunistic trading strategies. [0087] Opportunistic
trading strategies do not strictly follow a
pre-specified trading schedule. Instead, these
strategies are continuously searching for liquidity
and opportunities for favorable execution based on
real-time information. The success of such algorithms
requires reliable quantitative forecasts of price
movements and liquidity patterns, as well as
intelligently combined use of trading venues and
alternative order types (such as discretionary limit
orders, Immediate-Or-Cancel (IOC) orders, or pegged
orders). Opportunistic trading strategies work well
for orders that do not have to be completed. However,
they are not suitable for orders that need to be
executed in full within a certain time horizon. [0088]
In contrast, structured, or more precisely scheduled,
strategies are generally linked to a certain
benchmark, for instance Volume Weighted Average Price
(VWAP) or implementation shortfall, and are mostly
based on historical data and their underlying
analytics like the historical intra-day volume,
volatility, and spread patterns. At the macro-level,
these algorithmic trading strategies suggest how to
optimally slice a large order in different time
intervals within a specified horizon, but additional
intelligentrules have to be used to execute each part
of the original order, taking specifically into
account how close one should follow the suggested
trading schedule (order timing, deviation rule), order
type selection (limit orders, market orders,
discretionary orders, and IOC orders, etc.), trading
venue selection (smart order routing to execute at the
best available price and to discover undisclosed
liquidity). [0089] Most of the rules require the input
of real-time information and depend on
models/algorithms that can be used to search for the
best price with the fewest time constraints. For more
information about strategy classifications and
selections given the specific objectives and
scenarios, see for example, Domowitz and Yegerman
(2005) or Yang and Jiu (2006). [0090] ACE(r) uses
trading strategies that belong to the class of
structured strategies. In ACE(r), a strategy is
defined as a sequence of number of shares that 



should be executed within an execution period
according to a bin scheme. A bin is a 30-minute period
during a trading day. For example, in the U.S.,
9:30-10:00 a.m. is bin 1 of day 1, 10:00-10:30 a.m. is
bin 2 of day 1, ... , 3:30-4:00 p.m. is bin 13 of day
1; for multi-day strategies, 9:30-10:00 a.m. is bin 1
of day 2, etc. [0091] There are several standard
strategies that can be expressed by the bin scheme of
ACE:The Instant Strategy trades all shares in the
starting bin. This strategy can be invoked in ACE(r)
by setting any of the other strategies supported by
ACE(r) to start and end in the same bin. The Uniform
Strategy assumes the same number of shares to be
executed for each bin within the trading horizon. For
example, if the order size is 300,000 shares and the
trade should be completed between 10:00 a.m. and 1:00
p.m., the uniform strategy suggests executing 50,000
shares within each bin (bins 2 to 7). Bertsimas and Lo
(1998) propose uniform strategies to minimize expected
costs of trading fixed number of shares. The VWAP
Strategy by Horizon. For each order input, ACE(r)
generates a prediction of the stock's volume pattern
over the desired time horizon, whether partialday,
full day, or multi-day. For each order, the VWAP
Strategy by Horizon is a trading strategy that matches
the volume pattern of the underlying stock over the
desired time horizon, participating more heavily
during the periods when volume is expected to be
heaviest. This helps to minimize the impact of trading
during thin volume periods and allows the order to
benefit from the most liquid conditions. FIG. 6
presents the VWAP Strategy by Horizon for a trade of
300,000 shares of stock Boeing Co. (BA) that executes
between 10:00 a.m. and 1:00 p.m. Boeing Co. has been
selected for illustrative purposes at random. The
stock is a relatively liquid stock; its market
capitalization is $73.7 billion and the median daily
share volume is 3.5 million shares as of May 1, 2007.
[0092] FIG. 6 shows different types of trading
strategies for buying 300,000 shares (approximately
8.5% of ADV) of Boeing Co. (BA) between 10:00 a.m. and
1 p.m.The stock belongs to the category of relatively
liquid stocks, its market capitalization is $73.7
billion and the median daily share volume is 3.5
million shares as of May 1, 2007. The instant strategy
places all the shares in the first trading bin (bin 2,
i.e. 10:00 a.m. - 10:30 a.m.). The uniform strategy
assumes the same number of shares to be executed for
each bin within the trading period. The VWAP
strategies by horizon and by 30% participation rate
match the intraday volume pattern of the stock. As the
intraday volume suggests, more shares are executed in
the early morning. [0093] ADV is the median daily
dollar volume for the 2 1 most recent trading days.
The VWAP Strategy by Horizon is compared to the
Instant Strategy, Uniform Strategy, and VWAP Strategy
by Participation Rate with 30% participation rate.
300,000 shares of Boeing Co. represent approximately
8.5% of average daily volume (ADV) as of May 1, 2007.
[0094] FIG. 7 shows VWAP trading strategies with
varying participation rates (5%, 10%, 20%, and 30%)
for buying 300,000 shares (approximately 8.5% of ADV)
of Boeing Co. (BA). The stock belongs to the category
of relatively liquid stocks, its market capitalization
is $73.7 billion and the median daily share volume is
3.5 million shares as of May 1, 2007. In contrast to a
VWAP trading strategy by horizon, the trade horizon is
not fixed but rather depends on the participation
rate. The lower the participation rate, the longer it
takes to fill the order. The VWAP Strategy by
Participation Rate is defined similarly to the VWAP
Strategy by Horizon. For each order, the trading
strategy is formed using the volume pattern of the
underlying stock by participating proportionately with
the specified participation rate in the estimated
day's volume. If the fraction of order size relative
tothe average daily trading volume is larger than the
participation rate, a multi-day strategy with the same
intraday stock-specific volume pattern for each day is
employed. FIG. 7 displays four VWAP Strategies by
Participation Rate with different participation rates
(5%, 10%, 20% and 30%) for buying 300,000 shares of
BA. The trading always begins at 10:00 a.m. (i.e., in
bin 2). The plot shows that the higher the
participation rate is, the shorter the time horizon
and thus the more aggressive the strategy. The ACE(r)
Optimal Strategy represents a solution of a very
general optimization problem (with time-varying
parameters). The ACE(r) model estimates the expected
costs and the standard deviation of the costs of the
agency trading strategy that optimally balances the
trade-off between paying price impact costs and
incurring opportunity costs (for a given level of risk
aversion and trading horizon.) [0095] The crucial
question facing traders is how to define and quantify
trading objectives in order to implement them in an
appropriate strategy. This question is nontrivial
since common trading objectives often compete with
each other and cannot be completely satisfied
simultaneously. For example, a cost-minimizing
strategy is not necessarily the ideal solution. A
trader who minimizes costs by breaking up a trade over
a very long time horizon faces risk from significant
market movements. But conversely, 



trading aggressively to control risk implies
"front-loading" the order and typically raises costs.
Therefore, an optimal strategy should balance both
costs and risk. From this perspective, the ACE(r)
Optimal Strategy is a valuable trading tool because it
provides a mathematically derived optimal solution
given certain model assumptions. These assumptions are
discussed in detail below.[0096] Execution costs are
subject to a large number of unknown factors. These
include, for example, the uncertainty caused by the
behavior of other market participants and market
movements related to macroeconomic or stock-specific
factors. It is impossible to model all these factors.
Therefore, we consider execution costs as a random
variable rather than as a deterministic value or
number. In other words, the same strategy may provide
different results if it is executed repeatedly under
the same circumstances. Generally, a probability
distribution is characterized by a number of
parameters. In particular, the mean and standard
deviation are widely used in statistics as such
parameters. Note that these parameters, in general, do
not define a distribution uniquely, but if one assumes
certain distributions, it is sufficient to consider
only these two parameters to identify the
distribution. The normal distribution is one widely
used example of such distributions. The mean of the
distribution of costs may be interpreted simply as the
average value of costs if the execution could be
repeated many times. The standard deviation of costs
characterizes how much the value of costs may deviate
from the expected costs. Therefore, selecting a
strategy best suited for given trading objectives is
equivalent to selecting the best suited distribution
of costs. [0097] Clearly, every trader prefers both
lower expected costs and lower risk (standard
deviation of costs). Hence, both of these parameters
enter the optimization objective function. To find the
optimal trading strategy, we need to balance the
trade-off between expected costs and the variance of
costs. This yields the ACE(r) optimization problem
[0098] ( 1 - l) E(C) + l Var(C)(r) min, (4)[0099]
where C is the total execution costs of the trade,
E(C) is the expected value of C, and Var(C) is the
variance of C. l is the risk aversion parameter in the
interval [0,1]. l can also be considered as "weight on
risk." The optimal solution is the trading strategy,
among all strategies for a given set of trade side,
trade size, and trading horizon that minimizes the
objective function in (4). [00100] The ACE(r) Optimal
Strategy is the solution of the optimization problem
in (4). It is very important to realize that the
solution depends on the trade characteristics and the
selected risk aversion parameter. Different trade
characteristics and different values of risk aversion
produce different ACE(r) Optimal Strategies.
Therefore, it is crucial to understand how to select
the inputs into the optimization problem according to
each particular situation. [00101] The side and size
of a trade are usually given, but a user may select
the trade horizon and the risk aversion parameter. In
order to select them more effectively, it is useful to
be reminded that more aggressive trading strategies
have higher expected costs, but a lower standard
deviation of costs. Both, a shorter trading horizon
and a higher value of risk aversion correspond to a
more aggressive trading strategy. FIG. 8 shows several
probability distributions of execution costs for
different risk aversions with a fixed one-day horizon
for an order to buy 300,000 shares of Boeing Co. (BA).
The plot reveals that a higher risk aversion provides
lower expected costs but higher standard deviation and
thus, greater uncertainty. Therefore, a user should
make a selection based on appropriate values of both
expected costs and standard deviation of costs.
[00102] FIG. 8 illustrates the distributions of
Non-Discretionary transaction cost estimates based on
different values of risk aversion (0, 0.3, 0.6, 0.9,
and 1) for an orderto buy 300,000 shares
(approximately 8.5% of average daily volume (ADV)) of
Boeing Co. (BA). The distributions are based on ACE(r)
Optimal Strategies with a one-day trading horizon. The
plot suggests that the choice of a greater risk
aversion provides higher expected costs, but lower
standard deviation of costs and, thus, potentially
less opportunity costs. [00103] The following example
demonstrates how to make such a selection: Suppose we
need to buy again 300,000 shares of the stock Boeing
Co. (BA) in one day. We could trade the order using a
variety of strategies - some more passive and some
more aggressive. Each of these strategies has a
corresponding risk aversion parameter. FIG. 9 shows
the possible expected cost/risk outcomes for various
risk aversions. For most traders, a risk aversion of
zero is too passive: while the expected costs are low
the risk is very high. The high risk due to the long
trading horizon implies the possibility of executing
at inferior prices - potentially destroying any alpha
that a particular investment was anticipated to
capture. However, if volatility in transaction costs
is of no concern, then this strategy is the best since
it will, over many orders, average to the lowest
costs. Conversely, a risk aversion of one produces a
very low-risk trading strategy, but with exceptionally
high costs - yet another way to destroy alpha. The
solution to avoiding these two extreme outcomes is to
choose a risk aversion that balances costs and risk
somewhere between the extremes. 



[00104] FIG. 9 graphically displays ACE(r) Optimal
Strategies for different risk aversions for an order
to buy 300,000 shares (approximately 8.5% of ADV) of
Boeing Co. (BA) using Non-Discretionary. The 300,000
share order corresponds to about 8.5% of ADV.
Obviously, there are many choices of optimal
strategies between the twoextremes of minimizing
expected transaction costs (Point B) and minimizing
the standard deviation of transaction costs (Point A).
Each point on the efficient frontier corresponds to a
specific risk aversion. The graph highlights selected
risk aversion values. From left to right, one can see
that one can incrementally reduce the expected
transaction costs of a trading strategy (relative to
the most expensive) by assuming more risk. Somewhere
along this "efficient frontier" of transaction costs
is a strategy that, beyond which, begins to accumulate
more risk than the reduction in expected transaction
costs is worth. This would be a desirable choice of
risk aversion. For comparison, trading strategies
other than ACE(r) Optimal Strategies are also
included. As expected, theses alternative trading
strategies do not lie on the efficient frontier as
they are not optimal: There are trading strategies
with lower expected transaction costs with the same
standard deviation of transaction costs, or there are
trading strategies with the same expected transaction
costs, but lower standard deviation of transaction
costs. Note, for all strategies the trading horizon
was restricted to one trading day (with potential
start in the first bin). For the VWAP By Participation
Strategies, the order size is sufficiently small to
ensure that the trading horizon is less than one
trading day. [00105] As FIG. 9 demonstrates, trading
strategies based on high risk aversion have low
opportunity costs (opportunity costs are measured as
the standard deviation of the transaction cost
distribution). This lower standard deviation is
achieved by trading more shares earlier in the trading
horizon - which is closer to the decision price. The
decision price is the prevailing price at the time the
decision to place the order is made. This
"front-loading" tends to move the stock price more
rapidly in the unfavorable direction than an order
executed more patiently. In the ACE(r) framework,
thismovement in the stock price is market impact.
Therefore, if you desire low opportunity costs (low
uncertainty in the transaction costs or low standard
deviation) then you must be prepared to pay more
market impact costs. If you are willing to keep open
the chance of having large realized opportunity costs,
you can slow the order execution down and avoid high
market impact costs. [00106] FIG. 10 shows the ACE(r)
Optimal Strategies of ACE/2 Non-Discretionary for
buying 300,000 shares (approximately 8.5% of ADV) of
Boeing Co. (BA) obtained using values of risk aversion
of 0, 0.3, 0.6, 0.9, 0.95 and 1, and a one-day trading
horizon. Also shown is a VWAP Strategy by Horizon with
a one-day trading horizon. The ACE(r) Optimal Strategy
for larger risk aversion parameters always suggests to
trade more aggressively at the beginning of the
trading horizon to minimize opportunity costs. [00107]
FIG. 11 illustrates different ACE(r) Optimal Strategy
trading distributions for risk aversion 0.3 (ACE/2
Non-Discretionary Neutral) and fixed one-day horizon
for Boeing Co. (BA) and different order sizes (15,
20%, 100%, and 1000% of ADV). FIG. 9 also shows the
trading distribution for a one-day VWAP trading
strategy. The chart shows that risk aversion 0.3
yields ACE(r) Optimal Strategies that are close to a
VWAP trading strategy. Moreover, the ACE(r) Optimal
Strategy becomes more and more backloaded with
increasing order size due to market impact costs.
[00108] Such a selection becomes more complicated if
the trading horizon needs to be selected in addition
to the risk aversion parameter, but the approach
remains the same. As an alternative, ACE(r) can be
configured to determine an "optimal" tradinghorizon
for an order, thereby leaving the selection of risk
aversion as the only userspecified input parameter.
[00109] The selection of the trading horizon for an
order is another parameter users need to choose.
ACE(r) can provide an optimal trading horizon. The
solution of finding such an optimal trading horizon
may vary in practical situations. After considering
client's feedback and analyzing several different
approaches, the following method proved to be the best
suited for ACE(r) implementations. ACE(r) continues to
increment the number of days by one until the expected
transaction costs in equation (1) of the optimization
problem decreases by less than a threshold value. In
other words, the method suggests that there is no need
to extend the trading horizon for one more day if the
benefit of extending the horizon is not significant.
This significance is determined by an algorithm that
accounts for order size, costs, and volatility. The
orderdependent threshold adjusts so that very large
orders have a low cost to share value ratio as
threshold, whereas smaller orders have a higher cost
to share ratio as threshold. Additionally, more
volatile names have a higher threshold since adding an
additional trading day will increase the variance term
significantly. In general, thresholds are around 3-5
bps but can be lower for very large order sizes. [001
10] FIG. 12 illustrates the expected treading costs,
standard deviation of trading costs, and trading
horizons for different values of risk aversion for
ACE(r) Discretionary and ACE(r) Non-Discretionary,
respectively. The underlying order is to buy a)
300,000 shares 



(approximately 8.5% of ADV) or b) 1,500,000 shares
(approximately 42.5% of ADV) of stock BA (Boeing Co.).
The cost estimates are based on ACE(r) Optimal
Strategies. PanelA reports values in cents and Panel B
in basis points. ACE(r) is computed based on
information as of May 1, 2007. [00111] According to
aspects of the present invention, client-specific
"alpha" models may be included into the ACE(r)
analysis through input of intra-day expected returns.
However, using non-zero expected returns to generate
ACE(r) Optimal Strategies has one potential
complication. ACE(r) may suggest optimal strategies
which include orders of opposite direction to that of
the overall order. For example, consider a sell order
and assume constant positive expected intraday
returns. As the stock price is expected to be higher
at the end of the day, a profitable strategy for a
trader is to buy shares at the beginning of the day
and then sell the entire position at the end of the
day at a higher price. Such a strategy is an optimal
solution of the ACE(r) optimization problem, but users
view it as undesirable since the strategy would try to
benefit from short-term price movement predictions,
which is not what ACE(r) is built for. ACE(r) can be
constrained to require that all bin executions of the
ACE(r) Optimal Strategy are on the same side of the
market. Moreover, additional bin volume constraints
can be added to the optimization problem such as
trading at least 1% and at most 20% of historic
average bin share volume in each bin. [00112] The
modeling of both temporary and permanent price impact
is the most complex and crucial part of ACE. Various
ways of specifying a price-impact function can be
found in the academic literature. The simplest method
is to assume a linear relationship between the
(absolute or relative) price change caused by a trade
and the trade's size. Typically, trade size is the
number of shares executed, either in absoluteterms or
relative to the average (or median) total number of
shares traded throughout the trade's duration. [001
13] Examples of articles that assume a linear
price-order flow relation are Kyle (1985), Bertsimas
and Lo (1998), Breen, Hodrick and Korajczyk (2002),
and Farmer, J. D. (2002). Kyle presents one of the
seminal market microstructure models that derives
equilibrium security prices when traders have
asymmetric information. In Bertsimas and Lo, the
authors introduce a price impact model and apply
stochastic dynamic programming to derive trading
strategies that minimize the expected costs of
executing a portfolio of securities over a fixed time
period. Breen, Hodrick and Korajczyk develop a measure
of liquidity and quantify the change in a stock price
by the observed net trading volume. Farmer studies the
internal dynamics of markets - for example, volatility
clustering - proposing a non-equilibrium price
formation rule. [001 14] Although initial models of
price impact were linear with respect to trading
volume, empirical evidence shows existence of
non-linearities. Hasbrouck (1991a), (1991b)
investigates non-linearities in the impact of trades
on midquotes and reports an increasing, concave
relation between price impact and order flow for
several stocks traded on the NYSE. De Jong, Nijman and
Roell (1995) use data on French stocks traded on the
Paris Bourse and SEAQ International and show that the
assumption of a linear impact of orders on prices is
incorrect. Kempf and Korn (1999) use intraday data on
German index futures to come to the same conclusion.
Zhang (1999) offers a heuristic derivation of a
non-linear market impact rule. For more discussions of
empirical evidence concerning non-linearity of market
impact, see, e.g., Hausman, Lo and McKinlay (1992) or
Chan and Lakonishok (1993). Nonlinear price impact
modelscan be found, for instance, in Seppi (1990),
Barclay and Warner (1993), Keim and Madhavan (1996),
and Chen, Stanzl and Watanabe (2002). While Seppi, and
Keim and Madhavan focus on the different impacts of
block trades and market trades on prices, Barclay and
Warner justify the non-linearity in the price-order
flow relation by the "stealth-trading" hypothesis.
This hypothesis claims that privately informed traders
concentrate their trades in the medium size range.
Since medium-size trades are associated with informed
trading, larger trades add relatively little
additional information. This results in a concave
price-order flow relation. [00115] ACE(r) supports two
different price impact models, serving both the U.S.
and international markets - ACE/1 and ACE/2. Both
methodologies belong to the non linear class of models
discussed above. ACE(r) allows for non-linear
temporary and permanent price impact functions.
[00116] ACE/1 uses an enhanced version of the original
ACE(r) price impact model. The original model assumed
that price impact is a linear function of trade size,
with coefficients based on stock-specific volume and
volatility estimates. While this original version was
only applicable for relatively small orders not higher
than 30% of the stock's ADV, the enhanced ACE/1
methodology provides meaningful transaction cost
estimates beyond a 30% of ADV order size. [00117] The
ACE/2 price impact model is a sophisticated
mathematical/econometric model that is in line with
recent academic empirical findings. It uses an
econometric technique to estimate price impact
functions based on market tick data. This technique is
at the core of ACE/2 and depends on several
stock-specific 



parameters that are estimated daily and monthly using
market data for every stock inthe ACE(r) universe.
Methods developed by the ITG Financial Engineering
group provide accurate estimates for different
segments of the universe (exchange-specific and by
liquidity group). This task is most challenging for
illiquid stocks and varying methodologies are applied
for segments of stocks with different liquidity
characteristics. Permanent price impact coefficients
are estimated based on one year's of tick data similar
to the method in Hasbrouck and Seppi (2001). In
particular, we aggregate trading for each stock over
30-minute intervals and measure price changes using
the quote mid-points at the beginning and end of each
interval. The observed price changes (normalized by
the historical volatility for the bin) are regressed
against the corresponding trade imbalances and
approximated by a concave, bin-specific function.
Assuming market equilibrium in the ACE(r) framework,
the resulting functions can be used to forecast the
accumulated price impact within a 30-minute interval
caused by partial fills of the order. [00118] Figs. 13
through 16 show the empirical and theoretical ACE(r)
permanent price impact functions for bin 1 for four
different stock segments: the most liquid U.S. Listed
stocks, all Listed stocks, the most liquid OTC stocks,
and all OTC stocks. The graphs show that the empirical
functions become noisier when one restricts the stock
universe. Nevertheless, all smoothed theoretical
functions exhibit the same behavior and they can be
characterized by three parameters: the slope s, the
value x that represents the order size at which
concavity starts and the concavity parameter alpha.
Empirical evidence suggests that this behavior holds
for all liquidity groups and all time intervals of the
day.[00119] FIG. 13 shows the empirical permanent
price impact function in bin 1 (9:30 a.m. - 10:00
a.m.) for the most liquid, U.S. Listed stocks (solid
line). The empirical permanent price impact function
is obtained by segmenting the observations in trade
imbalance groups and then taking averages in each
group. The empirical permanent price impact is linear
until some point when it becomes concave. This
behavior is the same for all time intervals, liquidity
groups, and markets and can be observed for both
permanent and temporary price impacts. Consequently,
all theoretical price impact functions in ACE(r) are
characterized by three parameters: the slope s, the
value x that represents the order size at which
concavity starts, and the concavity parameter alpha.
The dashed line shows the fitted theoretical permanent
price impact function. [00120] FIG. 14 shows the
empirical permanent price impact function in bin 1
(9:30 a.m. - 10:00 a.m.) for the all U.S. Listed
stocks (solid line). The empirical permanent price
impact function is obtained by segmenting the
observations in trade imbalance groups and then taking
averages in each group. The empirical permanent price
impact is linear until some point when it becomes
concave. This behavior is the same for all time
intervals, liquidity groups, and markets and can be
observed for both permanent and temporary price
impacts. Consequently, all theoretical price impact
functions in ACE(r) are characterized by three
parameters: the slope s, the value x that represents
the order size at which concavity starts, and the
concavity parameter alpha. The dashed line shows the
fitted theoretical permanent price impact function.
Compared to FIG. 13, the empirical permanent price
impact function is much smoother due to the
aggregation over all U.S. Listed stocks.[00121] FIG.
15 shows the empirical permanent price impact function
in bin 1 (9:30 a.m. - 10:00 a.m.) for the most liquid,
U.S. OTC stocks (solid line). The empirical permanent
price impact function is obtained by segmenting the
observations in trade imbalance groups and then taking
averages in each group. The empirical permanent price
impact is linear until some point when it becomes
concave. This behavior is the same for all time
intervals, liquidity groups, and markets and can be
observed for both permanent and temporary price
impacts. Consequently, all theoretical price impact
functions in ACE(r) are characterized by three
parameters: the slope s, the value x that represents
the order size at which concavity starts, and the
concavity parameter alpha. The dashed line shows the
fitted theoretical permanent price impact function.
[00122] FIG. 16 shows the empirical permanent price
impact function in bin 1 (9:30 a.m. - 10:00 a.m.) for
the all U.S. OTC stocks (solid line). The empirical
permanent price impact function is obtained by
segmenting the observations in trade imbalance groups
and then taking averages in each group. The empirical
permanent price impact is linear until some point when
it becomes concave. This behavior is the same for all
time intervals, liquidity groups, and markets and can
be observed for both permanent and temporary price
impacts. Consequently, all theoretical price impact
functions in ACE(r) are characterized by three
parameters: the slope s, the value x that represents
the order size at which concavity starts, and the
concavity parameter alpha. The dashed line shows the
fitted theoretical permanent price impact function.
Compared to FIG. 13, the empirical permanent price
impact function is much smoother due to the
aggregation over all U.S. OTC stocks.[00123] FIG. 17
illustrates the intraday pattern of the slopes of the
permanent price impact functions for U.S. Listed
stocks. The stocks are segmented into 10 different
liquidity groups. Stocks in all liquidity groups show
the same intraday pattern. The price 



impact is the largest in the morning and is relatively
low around noon and at the close. [00124] FIG. 18
illustrates the intraday pattern of the slopes of the
permanent price impact functions for Euronext stocks.
Euronext is the combined market of France, Belgium,
Netherlands and Portugal. The stocks are segmented
into six different liquidity groups. Stocks in all
liquidity groups show the same intraday pattern. The
price impact is small in the morning, around noon, and
at the close. [00125] Extensive research and testing
with U.S. and international execution data have
demonstrated the accuracy of the approach for orders
up to 100% ADV. The price impact methodology is
available for the U.S. market and the most liquid
international markets (21 countries in total). FIG. 19
lists the countries currently covered by different ACE
modules, ACE/1 and ACE/2. [00126] In ACE/2, the
magnitude of price impact for each security and order
size is defined by a quarterly calibration to ITG's
Peer Group Database. As such, the price impact
functions are sensitive to the orders contained in the
database. Since the database is extremely large and
comprehensive, it contains executions representing not
only a wide spectrum of sizes, brokers, execution
venues, and stock characteristics, but a broad range
of trading behavior stemming from investment
management styles, market conditions, trade
motivations, and news events. This richness of the
dataset allows the unique opportunity to provide
transaction cost estimates that reflect more than a
"market average" trading behavior.[00127] For those
seeking cost estimates that reflect what market
participants in aggregate pay, a dataset including all
orders is appropriate. The suitability of each of
these estimates is guided by the nature of the orders
to be benchmarked, and will vary by institution and
within an institution, by manager or investment style.
[00128] To accommodate the need for two benchmarks for
identical orders (besides the amount of discretion),
starting with ACE/2.3, ACE/2 has the ability to
provide two different cost estimates - one based on
orders that have been fully executed no matter how the
market conditions were and another based on all
executed orders. From a pre-trade perspective, the
ACE(r) Non-Discretionary estimate is highly suitable
for vetting trading strategies and determining the
feasibility of executing an order in its entirety. The
more general ACE(r) Discretionary cost estimate
provides a number that is suitable for comparing
incurred transaction costs with what other
participants experience. Systematically under- (or
over-) performing compared to this number might
suggest a trend in an institution's competitiveness.
From a post-trade perspective, the choice of price
impact models should be guided by the prevailing
nature of the order. For example, orders that require
immediate and continuous trading until completion
should be compared against a cost estimate derived
from a price impact model that reflects determined,
non-opportunistic trading (ACE(r) Non- Discretionary).
However, an exception to this might be if the impetus
for order creation frequently results from an
observation of favorable market conditions or if
orders are often not fully executed. [00129] The
associated price impact coefficients for ACE(r)
Non-Discretionary and ACE(r) Discretionary are derived
from different subsets of the same peer groupdatabase.
For the ACE(r) Discretionary model, the entire
database of orders minus those eliminated by outlier
filtering is included in the calibration process. For
the ACE(r) Non-Discretionary model, a sophisticated
set of heuristics is used to eliminate database
participants that exhibit opportunistic trading. These
methods focus on identifying participants whose orders
do not meet minimum transaction cost requirements with
respect to increasing order size. More precisely, all
orders of clients who have unusually low average
transaction costs for a given exchange, liquidity
group, and order size segment are filtered out.
Liquidity groups are defined based on the deciles of
the average daily dollar volume distribution from all
stocks. Order size segments are defined as 0-1%, 1-5%,
5-10%, 10-25%, 25-50% and >50% of average daily share
volume. The grouping is justified by the fact that
different accounts or portfolio managers can trade
very differently within the same firm. Actual average
costs of a client are considered to be abnormally low
(signaling opportunistic trading) if they are lower
than a cutoff for the specific segment. The cutoff is
determined by two thresholds: a) based on a certain
cutoff that equals the average half spread for all
orders multiplied by a certain factor for the given
segment (e.g. the factor is 1 for order sizes around
15% of ADV), b) based on the average realized costs of
all market participants. [001 30] If the average
trading costs of a client is less than both of the two
thresholds determined by a) and b) above, the client's
trading style for this segment is classified as
opportunistic and is filtered out for ACE(r)
Non-Discretionary. [00131] FIG. 20 and FIG. 2 1 plot
the average realized costs curves that are associated
with ACE(r) Discretionary and ACE(r) Non-Discretionary
along with theaverage realized cost curve for
opportunistic orders for Listed and OTC stocks,
respectively. In both charts it is apparent that
opportunistic orders are very different, they have
very low costs, often close to zero and costs do not
increase with order size. 



The cost curve associated with ACE(r)
Non-Discretionary is above the cost curve associated
to ACE(r) Discretionary, as expected. Excluding the
opportunistic orders pushes the cost curve up. As
discussed above, the difference in the curves is
bigger the larger the order size is. It is likely that
the larger an order is, the more care is applied and
the more discretion is given to the trader. [00132]
The underlying execution data is the ITG PEER GROUP
Database during the period from January 2005 to
December 2006. [00133] FIG. 22 and FIG. 23 show the
difference in cost estimates for Atlantic Tele-Network
Inc. (ATNI) and Boeing Co. (BA) using ACE(r)
Non-Discretionary and ACE(r) Discretionary for various
order sizes. In FIG. 22, the cost estimates are based
on a VWAP by Horizon Strategy with a one-day trading
horizon. As expected, transaction costs for orders
that need to be completed are higher than those that
reflect a market average amount of opportunistic
trading. In FIG. 23, the cost estimates are based on a
VWAP By Participation Strategy with 10% participation
rate. As a result, orders can span multiple days.
Compared to FIG. 22, the cost estimates are higher for
very small orders, but lower for larger orders. The
one-day horizon in FIG. 22 forces the execution of an
order into one day even if for larger sizes. This
explains the higher costs in FIG. 22 for larger orders
compared to FIG. 23. For very small orders, the logic
works the other way around. Whereas the one-day
horizon in FIG. 22 allows for the order to be spread
over the entire day, the 10% participation rate in
FIG. 23 forces the execution inthe early half-hour
intervals of the trading day. This leads to higher
cost estimates for two reasons. First, the trading is
concentrated in the early bins and at 10%
participation rate may be much higher than the one-day
horizon trading rate in FIG. 22. Second, spread costs
are highest early in the morning (see FIG. 3), and
thus the 10% participation strategy incurs those
higher spread costs early in the morning. There is one
more observation in FIG. 23 that needs explanation.
For ATNI, the ACE(r) Non- Discretionary cost estimates
are higher declining in order size for he very
smallest order sizes. The explanation, again, is due
to the fact, that for small orders, the 10%
participation rate will imply full execution of the
order in the early morning, thereby incurring the
spread costs that are highest in the early morning. By
increasing the order incrementally, cost estimates
actually go down since the costs due to spread costs
are declining as the order is spread more and more
into the day outweighing any price impact costs that
arise with larger order size. This effect subsides and
the effect of larger price impact for larger orders
takes over at a certain order size resulting in the
usual increasing cost function. For ACE(r)
Discretionary, this pattern is not observed since
opportunistic traders may use limit orders and time
their trading such that the spread costs do not have
an impact on their costs and the lower costs of the
opportunistic traders outweighs the effect from the
non-opportunistic traders. [00134] Generally, all
buyer- (seller-) initiated orders are expected to be
executed at the prevailing ask (bid) price. However, a
trader may often achieve a better execution price and,
therefore, realize a price improvement. Price
improvement may appear simply because the market moved
favorably during the time it took to route the order
to the exchange, resulting in a lucky saving. But
there are also other more sophisticatedmarket
microstructure theories why price improvement occurs.
An excellent overview can be found in Rhodes-Kropf
(2002). The discussion there is focused mostly on
price improvement in dealership markets. Petersen and
Fialkowski (1994) and Ready (1999) explain the
existence of price improvement in auction type markets
like the NYSE through hidden limit orders or stopped
orders. For details about hidden limit orders and how
to predict the volume executed against hidden limit
orders for different market conditions, see e.g.,
Bongiovanni, Borkovec and Sinclair (2006). [00135] The
ACE(r) Price Improvement model allows users to
quantify the price improvement of small size orders
for different exchanges and values of order side,
size, and liquidity. The model is based on ITG
proprietary execution data for U.S. and the ITG PEER
GROUP Database for international orders, respectively.
These sources provide the necessary information to
obtain market prices and to measure price improvement
at any particular moment of trade execution. Not
surprisingly, the results indicate that price
improvement can be very different for quote- and
order-driven stock markets. [00136] Calculation of
relative price improvement for different exchanges,
trade sides, trade sizes, and groups of liquidity can
be made the equation: [00137] where p is the trade
price, pbid and pask are the prevailing bid and ask
quotes, respectively, pQ = pask and d = 1 for buys, pQ
= pbid and d = - 1 for sells. Such a parameter has a
very clear interpretation. For relatively small trades
the value of R usually lies between 0 and 0.5. If a
buy (sell) trade was executed at the ask (bid) price,
R is equal to 0; i.e. there was no price
improvement.[00138] FIG. 24 demonstrates that the
average empirical relative price improvement for
stocks traded on the NYSE depends on trade size and
trade side. The graph is based ITG proprietary
execution data for June 2006. Highest average relative
price improvement occurs for the smallest trades and
decreases as trade size increases. 



[00139] FIG. 24 reports the average empirical relative
price improvement for stocks traded on the NYSE
depending on trade size and trade side. Relative price
improvement is defined in Equation (5) of this
document. It lies between 0 and 1, with 0 indicating
no price improvement and 1 indicating an execution at
the other side of the spread. The graph is based on
ITG proprietary execution data for June, 2006. The
highest average relative price improvement can be
observed for orders in size of less than 100 shares.
The larger the order size, the less average relative
price improvement can be observed. On average, sell
trades get more price improvement than buy trades.
[00140] FIG. 25 compares average empirical relative
price improvement for stocks traded on the NYSE that
belong to different liquidity groups. The plot shows
that there is almost a linear relation between average
relative price improvement and liquidity. Relative
price improvement is the highest for the most liquid
stocks and the lowest for the most illiquid stocks.
However, note that price improvement in absolute terms
can be still highest for illiquid stocks due to the
generally much larger spread. Sell trades, on average,
obtain more price improvement than buy trades. [00141]
As discussed in the previous sections, the execution
of orders can be thought of as a trade-off between the
risk of delayed execution and the cost of immediacy
(see also, Hasbrouk and Schwartz (1988)). Much
research has focused onthe optimal execution of orders
under various assumptions. Various forms of market
impact models have been considered by practitioners,
using theoretical or empirical methods to develop a
set of market impact functions, both temporary and
permanent (e.g., ACE/1 , ACE/2, Kissell and Glantz
(2003), or Almgren et al. (2003)). A common feature of
these approaches is the assumption that the
uncertainty in transaction costs can be represented
entirely by the volatility of the security's return.
The implication of this assumption is that there is no
interplay between trading activity and a security's
return volatility. This requires that the market in
the security is near equilibrium during trading, that
is, the security's return volatility remains constant
while the return itself is affected by the market
impact due to the trading. The assumption of
independence of the moments of the return distribution
and trading seems unrealistic. Almgren (2003) makes
some important advances in the study of the
interaction between trading activity and observed
volatility. He derives optimal execution strategies
for cases where volatility increases linearly with
trading rate. ACE(r) takes a different approach,
rather than modeling a security's return volatility
conditional on trading, ACE(r) models the uncertainty
in transaction costs directly as discussed in what
follows. [00142] Typically, a portfolio manager will
construct a portfolio on the basis of net returns
(i.e., gross alpha less transaction costs). Such a
model provides not only expected transaction costs,
but also an uncertainty measure associated with it.
Often, a moderately volatile stock will exhibit
uncertainty of equal or even much greater magnitude
than the expected costs, so a good measure of the
uncertainty in transaction costs resulting from the
security's return volatility under liquidity pressure
is crucial to an accurate transaction cost model. When
analyzing ex-posMrading performance, thissame
uncertainty about transaction cost estimates is used
to determine the quality of execution. A trading desk
manager may ask: "Did 67% of trading costs fall within
one standard deviation of the expected trading costs?"
Basing the answer to this question on a security's
return volatility estimates, rather than the actual
expected distribution of transaction costs will be
misleading due to the described dependence between
return volatility and trading. [00143] A second
concern is that most previous work on optimal trade
execution has assumed constant, normal distributions
of security returns during trading. We have shown that
a large cross-section of actual executions 1 exhibit
fat tails and skewness not accurately described by a
normal distribution. Instead, we find that the
distribution of transaction costs can be accurately
modeled with an asymmetric generalized tdistribution.
The generalized t-distribution was introduced by
McDonald and Newey (1988) and the skewed extension of
it was proposed by Theodossiou (1998). The family of
asymmetric generalized t-distributions is very
flexible and includes five parameters: two parameters
p and q define the general shape of the distribution
(FIG. 49 illustrates some examples of generalized
t-distributions with different choices of p and q),
one parameter a defines the asymmetry of the
distribution and the final two parameters are location
and scale parameters that determine the mean and
variance of the distribution. The generalized
asymmetric t-distribution contains many families of
distributions, amongst them are the normal
distributions (p=2 and q(r)) and the Student's
tdistributions (p=2 and q = 2b , where b denotes the
degree of freedom of the Student tdistribution). From
ITG's Peer Group Database.[00144] FIG. 26 illustrates
different generalized t-distributions given the choice
of the parameters p and q. It is well-known that one
can obtain the regular Student's tdistribution by
setting p=2. As a consequence, p=2 and q(r) yield the
normal distribution. [00145] The ACE(r) transaction
cost distributions are generalized asymmetric
tdistributions with fixed, order-independent
coefficients p, q, and while the location and 



scale parameters reflect the expected cost of the
order and the security's return standard deviation
over the trading horizon adjusted by the order size
relative to the security's ADV. The adjustment is in
line with Almgren (2003) and empirical evidence that
predicted standard deviations of transaction costs
solely based on the security's return are lower than
the empirical standard deviations. The adjustment of
the standard deviation and the shape and asymmetry
coefficients are derived from ITG PEER GROUP data
similarly as described in Arellano-Valle et al.
(2004). [00146] FIG. 27 presents the fit of the
empirical distribution of the z-scores of all actual
costs with the ACE(r) z-score distribution (determined
by the three parameters p, q and r ). For illustration
purpose we have added some other calibrated
theoretical distributions. Clearly, the generalized
t-distribution outperforms all other distributions.
Statistical techniques such as the Kolmogorov-Smirnoff
test confirm this fact. [00147] FIG. 27 compares the
aggregated distribution of the z-scores of actual peer
group database costs with four different calibrated
distributions: the normal distribution, the asymmetric
t-distribution, the symmetric generalized
t-distribution and the asymmetric generalized
t-distribution. Both the normal and the asymmetric
tdistribution do not fit the empirical distribution
well. The asymmetric generalize tdistribution captures
all the observed properties. It is heavy-tailed,
leptokurtic and asymmetric (the median is smaller than
the mean). [00148] In summary, the ACE(r) cost
distributions are characterized by three fixed
parameters, the expected transaction costs and the
standard deviation of the transaction costs. However,
since the cost distributions are not normal
distributions, one needs to use care when constructing
confidence intervals based on mean and standard
deviation. The usual interpretation that mean +/- one
standard deviation contains two thirds of the
observation no longer applies. Consequently, it is
beneficial to also look at percentiles of the
distribution. The percentiles of the cost distribution
for a given scenario are part of the output of ACE(r).
[00149] As for any model, the key question for ACE(r)
is how well the model actually performs. The accuracy
of the model is controlled and validated through a
process of calibration and statistical testing. The
goal of calibration is to tune the price impact
coefficients derived from market tick-data to achieve
an alignment with realized transaction costs from a
large database of known orders. Statistical testing is
used to ensure that the model is returning unbiased
results (i.e., costs that are not systematically over-
or underestimated.) [00150] Each quarter, ACE(r) is
calibrated to ITG's Peer Group Database. A moving
two-year span of data is used, comprised of (as of
December 2007) approximately seven trillion U.S.
dollars in trades from over 140 large investment
management firms. For more information about the
underlying data see FIG. 53 for the most important
countries of the ACE(r) universe.[00151] FIG. 28
reports descriptive statistics of the data for the
calibration/testing of the ACE(r) model for some of
the markets in the ACE(r) universe. The statistics are
based on the time period from January 2004 to December
2006. Reported are the number of executions, the
number of clusters (or order decisions), the volume of
the executions in local currency, the number of stocks
executions are recorded for, and the number of clients
in ITG's Peer Group Database. The countries are sorted
by decreasing number of executions. [00152]
Establishing a suitable data set for calibration and
testing is a difficult endeavor for several reasons.
Firstly, execution data often do not contain as much
detailed information as desirable. For example,
execution and decision times might be missing or there
is no clear declaration if the underlying order was a
market or a limit order. Secondly, transaction costs
depend on execution strategies and these strategies
are, in most cases, not formalized by traders and
certainly not recorded. Due to numerous factors (e.g.,
market conditions, work load, explicit instructions
from portfolio managers) it is very likely that
traders execute similar trades very differently over
the course of a year. [00153] Finally, an additional
challenge exists in finding an approach to discount
significant market and/or stock-specific movements,
allowing for the measurement of the pure unperturbed
magnitude of transaction costs. To this end, ITG
carefully establishes a methodology that reflects the
needs of the calibration and testing processes, while
being sensitive to challenges presented by the data.
[00154] Since investment managers' orders are often
broken into smaller orders or trades, an aggregation
must be performed before arriving at a basic order
unit suitablefor analyzing trading activity, its
effect on prices and, thus, comparison with ACE(r)
average cost estimates. To perform this aggregation,
trade packages (ex-ante orders) are created that
correspond to groups of trades where the same
investment manager is in the market for a stock
(buying or selling) over a sustained period of time.
[00155] The clusterization concept is in line with
academic literature (see e.g., Chan and Lakonishok
(1995)) as well as industry practice. The entire
sequence of trades (ex-ante order) is treated as the
basic unit of analysis in order to determine price 



impact and execution costs of institutional trading.
In particular, a "buy ex-ante order" is defined to
include the manager's successive purchases of the
stock. The order ends when (a) the manager stays out
of the market for at least one day, (b) the manager
does not execute more than 2% of ADV, (c) there are no
other trades that have been placed as an order within
the execution horizon of the package. [00156] "Sell ex
ante orders" are defined analogously. For each ex-ante
order, the trading aggressiveness (participation rate)
and the average execution price is determined. Since
execution time stamps are generally not reported, it
is assumed that each ex-ante order has been executed
according to a VWAP strategy with the empirically
estimated participation rate. In most cases, this
assumption is reasonable since large institutions are
often measured against the VWAP benchmark. [00157] The
transaction costs per share are defined as the
difference between the average execution price and the
opening price of the order placement date (the
benchmark price). The sign (positive or negative) of
the difference is used so that apositive value
represented a bad outcome. For each ex-ante order in
the data set, the realized transaction costs are
computed. Also calculated, using the parameters of the
ACE(r) model and the actual trading strategy for each
order, are the estimated expected transaction costs.
This enables a one-to-one comparison between actual
and estimated transaction costs. [00158] For model
calibration and testing, average actual costs and
ACE(r) estimates are computed for the data set,
segmented by size relative to ADV, by exchange, and by
liquidity group. More specifically, for a given
exchange and liquidity group, orders are subdivided
into the following different size categories: 0-1%,
1-2%, 2- 3% 98-99%, 99-100%. [00159] A two-step
regression approach can be applied to ensure that
average actual costs and ACE(r) cost estimates
coincide. Loosely speaking, the calibration procedure
adjusts the price impact coefficients in such a way
that the average ACE(r) cost estimates fit to the
actual average costs. The adjustment is applied
uniformly across all bins in order to avoid destroying
the intra-day relationship of the price impact
coefficients. As a consequence, low actual average
costs will imply low price impact coefficients and
therefore low ACE(r) cost estimates. FIGs. 29 to 34
serve as examples for the goodness-of-fit of empirical
cost curves from the ITG PEER GROUP Database and the
calibrated ACE(r) model. [00160] FIGs. 29 and 30 show
equally- and dollar-weighted average empirical costs
and ACE/2 Discretionary cost estimates for different
order sizes for all U.S. trades in the ITG PEER GROUP
Database from January 2005 to December 2006. The
chartsdemonstrate a very good fit for the ACE/2
Discretionary model. Similar fits can be observed for
all other ACE/2 countries and are available upon
request. [00161] FIGs. 3 1 FIG. 32 show equally- and
dollar-weighted average empirical costs and ACE/2
Non-Discretionary cost estimates for different order
sizes for all U.S. trades in the ITG PEER GROUP
Database from January 2005 to December 2006. The
charts demonstrate a very good fit for the ACE/2
Non-Discretionary model. Similar fits can be observed
for all other ACE/2 countries and are available upon
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Systems, processes, and components described in this
document may be implemented using one or more general
purpose computers, microprocessors, or the like
programmed according to the teachings of the present
specification, as will be appreciated by those skilled
in the relevant art(s). Appropriate software may be
available that may be customized or used off-the-shelf
to perform one or more aspects of the present
invention. Further, aspects of the present invention
can be implemented with one or more computer program
modules developed by skilled programmers in readily
available computer languages such as C++, PHP, HTML,
XML, etc., based on the teachings of the present
disclosure, as will be apparent to those skilled in
the relevant art(s). [00164] Similarly, one skilled in
the art will understand that the present invention may
be embodied in numerous configurations, including
different computer architectures, such as centralized
or distributed architectures. [00165] One or more
aspects of the present invention may includes a
computerbased product, which may be hosted on a
storage medium and include executable codefor
performing one or more steps of the invention. Such
storage mediums can include, but are not limited to,
computer disks including floppy or optical disks or
diskettes, CDROMs, magneto-optical disks, ROMs, RAMs,
EPROMs, EEPROMs, flash memory, magnetic or optical
cards, or any type of media suitable for storing
electronic instructions, either locally or remotely.
[00166] While this invention has been described in
conjunction with specific embodiments thereof, many
alternatives, modifications and variations will be
apparent to those skilled in the art. Accordingly, the
preferred embodiments of the invention as set forth
herein, are intended to be illustrative, not limiting.
Various changes may be made without departing from the
true spirit and full scope of the invention as set
forth herein.THE CLAIMS We claim: 1. A method for
estimating transaction costs of a security trade
execution according to a trading strategy selected by
a user, comprising the steps of: receiving over a
network, data defining parameters of a proposed trade
execution from a user, and data specifying a
user-selected trading strategy, said trading strategy
data including a sequence of share quantities of
securities to be traded per time interval for a given
trading horizon; calculating first estimated
transaction costs for the received proposed trade
execution based on the user-selected trading strategy
and market data using a first agency cost estimation
model that considers discretionary and
non-discretionary trades; calculating second estimated
transaction costs for the received proposed trade
execution based on the user-selected trading strategy
and market data using a second 



agency cost estimation model that considers only
non-discretionary trades; and displaying to the user
at least one of the first and second estimated
transaction costs; wherein, said user-selected trading
strategy is selected from among a plurality of
predefined trading styles, or specifically defined by
said user. 2. The method of claim 1, wherein the
method further comprises steps for generating
recommendations for optimizing the user-selected
trading strategy based on at least one of the first
and second estimated transaction costs and providing
saidrecommendations to the user over the network. 3.
The method of claim 1, wherein an adjustment factor
adjusts for trade difficulty and market conditions to
allow for an accurate comparison of trades performed
under different circumstances and trading conditions.
4. The method of claim 3, wherein said adjustment
factor provides an expected trading cost for each
security for each day based on a statistical analysis
of measures of trade difficulty. 5. The method of
claim 2, further comprising a step of receiving a risk
aversion profile and hypothetical trade order
characteristics through the network and wherein said
step of calculating second estimated transaction costs
factors said risk aversion profile and hypothetical
trade order characteristics. 6. The method of claim 1,
comprising the further step of: providing a user
interface to allow a user to identify relevant data
and trends in a dataset, and to locate factors that
affect transaction performance. 7. The method of claim
6, wherein a user is able to change a subset of the
dataset under consideration and perform real-time
analytic calculations without additional pre
processing.8. The method of claim 6, wherein a user
may add new user aggregates, without additional
pre-processing. 9. The method of claim 1, wherein the
server is adapted to provide a direct interface to a
securities price database to enable the display of
transaction cost analysis results in real-time. 10.
The method of claim 1, wherein a transaction cost
algorithm allows for intra-day calculation of
price-based benchmarks. 11. The method of claim 1,
further including: a step of building the first agency
cost estimation model using historical transaction
data for all executions, including trade data for
trade executions for which traders can postpone or
abandon trading to take advantage of market
conditions; and a step of building the second agency
cost estimation model using historical transaction
data for executions only for trades for which traders
do not have discretion and must execute regardless of
whether market conditions are favorable, and excluding
data for opportunistic trade executions. 12. A
computer program product including computer executable
instructions stored on a computer readable medium, for
estimating transaction costs of a security trade
execution according to a trading strategy selected by
a user, by execution of operations comprising the
steps of:receiving over a network, data defining
parameters of a proposed trade execution from a user,
and data specifying a user-selected trading strategy,
said trading strategy data including a sequence of
share quantities of securities to be traded per time
interval for a given trading horizon; calculating
first estimated transaction costs for the received
proposed trade execution based on the user-selected
trading strategy and market data using a first agency
cost estimation model that considers discretionary and
non-discretionary trades; calculating second estimated
transaction costs for the received proposed trade
execution based on the user-selected trading strategy
and market data using a second agency cost estimation
model that considers only non-discretionary trades;
and displaying to the user at least one of the first
and second estimated transaction costs; wherein, said
user-selected trading strategy is selected from among
a plurality of predefined trading styles, or
specifically defined by said user. 13. The computer
program product of claim 12, wherein operations
further comprises steps for generating recommendations
for optimizing the user-selected trading strategy
based on at least one of the first and second
estimated transaction costs and providing said
recommendations to the user over the network. 14. The
computer program product of claim 12, wherein an
adjustment factor adjusts for trade difficulty and
market conditions to allow for an accurate comparison
of tradesperformed under different circumstances and
trading conditions. 15. The computer program product
of claim 14, wherein said adjustment factor provides
an expected trading cost for each security for each
day based on a statistical analysis of measures of
trade difficulty. 16. The computer program product of
claim 12, further comprising operations for 



performing a step of receiving a risk aversion profile
and hypothetical trade order characteristics through
the network and wherein said step of calculating
second estimated transaction costs factors said risk
aversion profile and hypothetical trade order
characteristics. 17. The computer program product of
claim 12, comprising operations for performing the
further step of: providing a user interface to allow a
user to identify relevant data and trends in a
dataset, and to locate factors that affect transaction
performance. 18. The computer program product of claim
17, wherein a user is able to change a subset of the
dataset under consideration and perform real-time
analytic calculations without additional
pre-processing. 19. The computer program product of
claim 17, wherein a user may add new user aggregates,
without additional pre-processing.20. The computer
program product of claim 12, wherein a direct
interface is provided to a securities price database
to enable the display of transaction cost analysis
results in real-time. 2 1. The computer program
product of claim 12, wherein a transaction cost
algorithm allows for intra-day calculation of
price-based benchmarks. 22. The computer program
product of claim 12, further including operations for
performing: a step of building the first agency cost
estimation model using historical transaction data for
all executions, including trade data for trade
executions for which traders can postpone or abandon
trading to take advantage of market conditions; and a
step of building the second agency cost estimation
model using historical transaction data for executions
only for trades for which that traders do not have
discretion and must execute regardless of whether
market conditions are favorable, and excluding data
for opportunistic trade executions. 23. A system for
estimating transaction costs of a security trade
execution according to a trading strategy selected by
a user, comprising: means for receiving over a
network, data defining parameters of a proposed trade
execution from a user, and data specifying a
user-selected trading strategy, said trading strategy
data including a sequence of share quantities of
securities to be tradedper time interval for a given
trading horizon; means for calculating first estimated
transaction costs for the received proposed trade
execution based on the user-selected trading strategy
and market data using a first agency cost estimation
model that considers discretionary and
non-discretionary trades; means for calculating second
estimated transaction costs for the received proposed
trade execution based on the user-selected trading
strategy and market data using a second agency cost
estimation model that considers only non-discretionary
trades; and means for displaying to the user at least
one of the first and second estimated transaction
costs; wherein, said user-selected trading strategy is
selected from among a plurality of predefined trading
styles, or specifically defined by said user. 24. The
system of claim 23, wherein the system further
comprises means for generating recommendations for
optimizing the user-selected trading strategy based on
at least one of the first and second estimated
transaction costs and providing said recommendations
to the user over the network. 25. The system of claim
23, wherein an adjustment factor adjusts for trade
difficulty and market conditions to allow for an
accurate comparison of trades performed under
different circumstances and trading conditions.26. The
system of claim 25, wherein said adjustment factor
provides an expected trading cost for each security
for each day based on a statistical analysis of
measures of trade difficulty. 27. The system of claim
24, further comprising means for receiving a risk
aversion profile and hypothetical trade order
characteristics through the network and wherein said
means for calculating second estimated transaction
costs factors said risk aversion profile and
hypothetical trade order characteristics. 28. The
system of claim 23, further comprising means for
providing a user interface to allow a user to identify
relevant data and trends in a dataset, and to locate
factors that affect transaction performance. 29. The
system of claim 28, wherein a user is able to change a
subset of the dataset under consideration and perform
real-time analytic calculations without additional pre
processing. 30. The system of claim 28, wherein a user
may add new user aggregates, without additional
pre-processing. 3 1. The system of claim 23, further
comprising a server adapted to provide a direct
interface to a securities price database to enable the
display of transaction cost analysis 



results in real-time.32. The system of claim 23,
wherein a transaction cost algorithm allows for
intra-day calculation of price-based benchmarks. 33.
The system of claim 23, further comprising: means for
building the first agency cost estimation model using
historical transaction data for all executions,
including trade data for trade executions for which
traders can postpone or abandon trading to take
advantage of market conditions; and means for building
the second agency cost estimation model using
historical transaction data for executions only for
trades for which that traders do not have discretion
and must execute regardless of whether market
conditions are favorable, and excluding data for
opportunistic trade executions. 34. A system for
estimating transaction costs of a security trade
execution according to a trading strategy selected by
a user, comprising: a server coupled with an
electronic data network configured to receive over a
network, data defining parameters of a proposed trade
execution from a user, and data specifying a
user-selected trading strategy, said trading strategy
data including a sequence of share quantities of
securities to be traded per time interval for a given
trading horizon, calculate first estimated transaction
costs for the received proposed trade execution based
on the user-selected trading strategy and market data
using a first agency cost estimation model that
considers discretionary and non-discretionary trades,
calculate second estimated transaction costs for the
received proposed tradeexecution based on the
user-selected trading strategy and market data using a
second agency cost estimation model that considers
only non-discretionary trades, and transmit, for
display, the first and second estimated transaction
costs to a user via the electronic data network;
wherein, said user-selected trading strategy is
selected from among a plurality of predefined trading
styles, or specifically defined by said user. 35. The
system of claim 34, wherein the system further
comprises means for generating recommendations for
optimizing the user-selected trading strategy based on
at least one of the first and second estimated
transaction costs and providing said recommendations
to the user over the network. 36. The system of claim
34, wherein said server is further configured to build
the first agency cost estimation model using
historical transaction data for all executions,
including trade data for trade executions for which
traders can postpone or abandon trading to take
advantage of market conditions, and to build the
second agency cost estimation model using historical
transaction data for executions only for trades for
which that traders do not have discretion and must
execute regardless of whether market conditions are
favorable, and excluding data for opportunistic trade
executions. 


